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(54) SEATING DETECTION SWITCH 

(57) A thin, film-form seating switch able to detect 
whether an occupant sits on the seat or not, wherein, 
with a spacer (5) in-between, a film-form substrate (3) is 
disposed on one surface of the spacer and a film-form 
member (7) on the other surface, a first conductor (13) 
equipped with a first terminal (9) and a first electrode 
(1 1 A) conductive with this and a second conductor (1 9) 
equipped with a second terminal (1 5) and a second elec- 
trode (1 7A) conductive with this are fixed to one surface 
of the film-form substrate, and a third conductor (21 A) 
for letting the first electrode conduct with the second elec- 
trode when an occupant is seated is fixed to the film-form 
member (7). The above arrangement solves a conven- 
tional problem that it is troublesome to connect the con- 
nection terminals of wires or the like provided on a wiring 
harness or the like to respective terminals that are sep- 



arately provided on a film-form substrate and a film-form 
member. 
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Description 
Technical Field 

[0001] The present invention relates to a seating de- 
tection switch for detecting whether or not a person has 
sat down in a seat, and more specifically, the present 
invention relates to a film-form seating detection switch 
providing a three layer construction of a film-form sub- 
strate, a film-form spacer and a film-form member super- 
posed in this order. 

Background Art 

[0002] Conventional film-form seating detection 
switches are known which are capable of detecting when 
a person has sat down in a seat, disclosed in for example 
Japanese Unexamined Patent Publication No. 9-3151 99 
and Japanese Patent Publication No. 2909961. Such 
conventional seating detection switches comprise one 
electrode fixed to one surface of one film of a pair of films, 
electrically connected via one wire, another electrode 
fixed to the surface of the other film of the pair of films 
opposing the surface of the first film, electrically connect- 
ed via one wire, and a spacer arranged between both 
those films such that these two electrodes are normally 
separated and in mutual opposition. In this arrangement, 
if a person sits down in a seat on which such a seating 
detection switch is disposed, the opposing electrodes 
come into contact thereby becoming conductive, in re- 
sponse to the weight of the sitting person. 
[0003] FIG. 1 is a schematic view of the structure of a 
conventional seating detection switch 300. FIG. 2 is a 
cross-sectional view of the seating detection switch 300 
of FIG. 1 along the line ll-ll. 

[0004] As shown in FIG. 2 this conventional seating 
detection switch 300 comprises an insulating, film-form 
spacer 304 interposed between a film-form substrate 302 
arranged on one of the surfaces of the spacer 304 and 
a film-form member 306 arranged on the other surface 
of the spacer 304. 

[0005] This conventional seating detection switch 300 
is used arranged at the rear side of the surface covering 
of a seat in which a person can sit down. This switch 300 
is thus used as a seating detection device that operates 
in response to the body weight of a passenger that sits 
down in the seat to detect whether or not the passenger 
is seated in the seat. 

[0006] FIG. 3 is a schematic view of the structure of 
the film-form substrate 302 forming the conventional 
seating detection switch 300. As shown in FIG. 2 and 
FIG. 3, on the surface of the film-form substrate 302 fac- 
ing the film-form member 306 (the inner side surface), a 
plurality of contact points 308A-308D are each disposed 
mutually separated, in order to detect the seating of a 
passenger in the seat. 

[0007] As shown in FIG. 3, these contact points 
308A-308D are electrically connected to each other via 



a conductive wire (conduction route) 31 0 that is wired on 
the inner side surface. A first terminal 312 is disposed at 
one end of the wire 310, acting to connect this conven- 
tional seating detection switch 300 to another electronic 
5 device (for taking signals from the seating detection 
switch). 

[0008] The wire 31 0 is disposed separating into a plu- 
rality of branches in the direction moving away from the 
terminal 312. Each of the contacts 308A-308D are dis- 
10 posed over the wiring, extending along the wiring branch- 
es (refer to FIG. 3). 

[0009] FIG. 4 is a schematic view of the structure of 

the spacer 304 forming the conventional seating detec- 
tion switch 300. This spacer 304 is of the same form as 
^5 the film-form substrate 302 and provides a plurality of 
openings 320A-320D. Each of these openings 
320A-320D is disposed in a position that corresponds to 
the respective positions atwhich the contacts 308A-308D 
are disposed. 

20 [0010] FIG. 5 is a schematic view of the structure of 
the film-form member 306 comprising a conventional 
seating detection switch 300. This film-form member 306 
is of the same form as the film-form substrate 302. A 
plurality of contacts 31 4A-31 4D that correspond to each 

25 of the contacts 308A-308D and each of the openings 
320A-320D are disposed on the surface of the film-form 
member 306 facing the film-form substrate 302 (the inner 
side surface). Further, on that inner side surface in the 
same manner as the film-form substrate 302, are dis- 

30 posed a conductive wire (conduction route) 316 and a 
second terminal 318 for taking signals from the seating 
detection switch (refer to FIGS. 2 and 5). 
[0011] FIG. 6 is a circuit diagram of the conventional 
seating detection switch 300. The contacts 314A-314D 

35 and the corresponding contacts 308A-308D are normally 
spaced apart by the spacer 304. When a passenger sits 
down in the seat, the film-form substrate 302 and 
film-form member 306 bend, the contacts 314A-340D 
and the corresponding contacts 308A-308D (for example 

"^0 contact 308A to contact 31 4A) contact each other, and 
the first terminal 312 and second terminal 318 enter a 
condition of mutual electrical conduction (in other words, 
they are connected), thereby enabling the seating of the 
passenger to be detected. 

^5 [001 2] In the conventional seating detection switch the 
surface on which one of the electrodes is formed is taken 
as the front surface and the surface on which the other 
electrode is formed is the rear surface. One of the termi- 
nals connected by an electrical wire to one of the elec- 

50 trodes is disposed on the front surface of this conven- 
tional seating detection switch, while the other terminal 
connected by an electrical wire to the other electrode is 
disposed on the rear surface of this conventional seating 
detection switch. 

55 [001 3] In this way, as one of the terminals is disposed 
on the opposite surface to the other terminal, after a con- 
nection terminal of an electrical wire provided by a wiring 
harness or the like is connected to one of the terminals. 
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it becomes necessary, in tine case of tinis conventional 
seating detection switch, that the switch be turned over 
to enable a connection to be made to the other terminal. 
Thus, a problem arises in that it is troublesome to connect 
a connection terminal of an electrical wire (signal wire) 
provided by a wiring harness to each of the terminals. 
[001 4] Further, when a conventional seating detection 
switch Is Installed for example on a seat and a person 
sits down In the seat, a part of the conventional switch 
(e.g. the part in the vicinity of the seat back of the seat) 
is substantially curved. 

[0015] As the conventional seating detection switch 

has a triple layer construction consisting of a film pairing 
with a spacer disposed therebetween, significant stress 
arises inside the seating detection switch In the parts 
subject to such curving and this may cause the switch to 
sustain damage. 

[0016] Moreover, the conventional seating detection 
switch 300 is configured such that in any single contact 
pairing comprised of the contacts 308A-308D with the 
corresponding contacts 314A-314D (e.g. the contact 
pairing formed by contact 308A and 31 4A), if the oppos- 
ing contacts of the pair come into contact with each other 
the first terminal 312 and second terminal 318 enter a 
condition of electrical conduction. 
[0017] Accordingly, a problem arises due to concern 
about the switch incorrectly detecting that a person has 
sat down In the seat if for example the edge of some 
luggage is positioned over a single contact pairing caus- 
ing the contacts of that contact pairing to come into con- 
tact with each other, even though a person has not ac- 
tually sat down in the seat. 

Disclosure of Invention 

[0018] With the foregoing in view, in order to solve the 
above described problems it is an object of the present 
invention to provide a thin film-form seating detection 
switch capable of detecting whether or not a passenger 
is seated in a seat, wherein the connection terminals of 
electrical wires or the like provided by a wiring harness 
for example is simply connected to the respective termi- 
nals of this seating detection switch. 
[0019] It is a further object of the present invention to 
provide a thin film-form seating detection switch capable 
of detecting whether or not a passenger Is seated In a 
seat, wherein even if the seat is substantially bent to 
curve, the substantially curved part does not easily sus- 
tain damage. 

[0020] A still further object of the present invention Is 
to provide a film-form seating detection switch for detect- 
ing whether or not a person is seated in a seat, in which 
erroneous detections of the seating of a person are sub- 
stantially prevented. 

[0021] In order to achieve the above objects, according 
to one aspect of the present invention, a thin film-form 
seating detection switch capable of detecting whether or 
not a passenger is seated in a seat is provided, which 



comprising: a film-form substrate made of insulating ma- 
terial; a first conductor fixed to one of the surfaces of the 
film-form substrate, including a first terminal at one end 
and a first electrode at the other end; a second conductor 

5 fixed to said one of the surfaces of the film-form substrate 
including a second terminal at one end and a second 
electrode at the other end, said second conductor being 
Insulated from said first conductor; a film-form member 
disposed on said one of the surfaces of the film-form 

10 substrate, said film-form member being slightly removed 
from the film-form substrate via a spacer and substan- 
tially parallel to the film-form substrate; and a third con- 
ductor fixed to the surface of the film-form member facing 
the film-form substrate, wherein when a passenger sits 

15 down in a seat on which the seating detection switch is 
provided, at least one of a part of the film-form substrate 
and a part of the film-form member bends due to the 
weight of the passenger, and the first electrode and the 
second electrode enter a condition of mutual conductivity 

20 via the third conductor. 

[0022] According to another aspect of the Invention, 
the seating detection switch is provided, wherein the first 
terminal and the second terminal are disposed in mutual 
proximity and the film-form substrate is formed in conti- 

25 nulty between said terminals. 

[0023] According to another aspect of the invention, 
the seating detection switch is provided, wherein a part 
of seating detection switch that cu rves substantially when 
a passenger sits down In the seat Is reinforced. 

30 [0024] According to another aspect of the Invention, 
the seating detection switch is provided, wherein the part 
that curves substantially is reinforced by removing the 
spacer and the film-form member from the part that 
curves substantially and providing an insulating, thin re- 

35 sistance layer on the surface of the film-form substrate 
on which the first and second conductors are disposed 
so as to cover the first conductor and the second con- 
ductor. 

[0025] According to another aspect of the invention, 
^0 the seating detection switch is provided, wherein the re- 
sistance layer enters In slightly between the spacer and 
the film-form substrate. 

[0026] According to another aspect of the Invention, 

the seating detection switch is provided, wherein the sur- 
45 face of the resistance layer is covered with a flexible, thin, 
film-form protective tape. 

[0027] According to another aspect of the invention, 
the seating detection switch is provided, wherein a plu- 
rality of first electrodes are formed toward said other end 

50 of the first conductor, a plurality of second electrodes 
corresponding to the plurality of first electrodes are 
formed toward said other end of the second conductor, 
and a plurality of third conductors are formed on the 
film-form member corresponding to the first electrodes 

55 and the second electrodes thereby forming an OR circuit. 
[0028] According to another aspect of the Invention, 
the seating detection switch is provided, wherein a plu- 
rality of first electrodes are formed toward said other end 
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of the first conductor, a plurality of second electrodes 
corresponding to the plurality of first electrodes are 
formed toward said other end of the second conductor, 
and a plurality of third conductors are formed on the 
film-form member corresponding to the first electrodes 
and the second electrodes thereby forming an AND cir- 
cuit. 

[0029] According to another aspect of the invention, a 
thin, film-form seating detection switch that is arranged 

at the rear side of the cover of a seat is provided, which 
internally providing a plurality of contacts each of which 
is conductive with the respective corresponding terminal 
of a plurality of terminals, that can detect whether or not 
a passenger is seated in the seat by detecting whether 
or not the contacts are mutually conducting, wherein the 
terminals are disposed on one of the surfaces of the 
film-form seating detection switch. 
[0030] According to another aspect of the invention, a 
thin, film-form seating detection switch capable of detect- 
ing whether or not a passenger is seated in a seat is 
provided, which comprising: a film-form substrate made 
of insulating material; a first conductor fixed to one of the 
surfaces of the substrate, including a first terminal at one 
end and a first electrode at the other end; a film-form 
member made of insulating material, disposed on said 
one of the surfaces of the substrate, and slightly removed 
from the substrate via a spacer and substantially parallel 
to the substrate; a third conductor fixed to the surface of 
the member facing the substrate, including a fourth elec- 
trode at one end and a third electrode at the other end; 
and a second conductor fixed to said one of the surfaces 
of the substrate, including a second terminal at one end 
and a second electrode at the other end that is conductive 
with the third electrode of the third conductor, said second 
conductor being insulated from the first conductor and 
being conductive with the second electrode, wherein 
when a passenger sits down in a seat on which the seat- 
ing detection switch is provided, at least one of a part of 
the substrate and a part of the member bends due to the 
weight of the passenger, and the first electrode and the 
fourth electrode enter a condition of mutual conductivity. 
[0031] According to another aspect of the invention, a 
seating detection switch is provided, which comprising a 
film-form substrate, a planar spacer, a film-form member, 
and a first terminal and a second terminal, in which the 
film-form substrate and the film-form member are dis- 
posed parallel and mutually spaced apart, the spacer is 
interposed therebetween, such that when a passenger 
sits down in a seat on which the seating detection switch 
is provided, at least one of a part of the film-form substrate 
and a part of the film-form member bends due to the 
weight of the passenger, and the first terminal and the 
second terminal enter a condition of mutual conductivity, 
wherein instead of the spacer, double-sided tape that is 
thinner than the spacer is provided at the part that curves 
substantially due to the action of a passenger sitting 
down. 

[0032] According to another aspect of the invention. 



the seating detection switch is provided, which compris- 
ing: a first conductor fixed to one of the surfaces of the 
film-form substrate of insulating material, including a first 
terminal at one end and a first electrode at the other end; 

5 and a second conductor fixed to one of the surfaces of 
the film-form member of insulating material, including a 
second terminal at one end and a second electrode at 
the other end, wherein when a passenger sits down In a 
seat on which the seating detection switch is provided 

10 the first electrode and the second electrode come into 
mutual contact and the first terminal and the second ter- 
minal enter a condition of mutual conductivity. 
[0033] According to another aspect of the invention, 
the seating detection switch is provided, which compris- 

^5 ing: a first conductor fixed to one of the surfaces of the 
film-form substrate of insulating material, including a first 
terminal at one end and a first electrode at the other end; 
a second conductor fixed to said one of the surfaces of 
the film-form substrate, including a second terminal at 

20 one end and a second electrode at the other end, said 
second conductor being insulated from the first conduc- 
tor; and a third conductor fixed to said one of the surfaces 
of the film-form substrate, wherein the first terminal and 
the second terminal are disposed in mutual proximity, 

25 and the film-form substrate is formed in continuity, dis- 
posed between these two terminals, when a passenger 
sits down in a seat on which the seating detection switch 
is provided the first electrode and the second electrode 
come into mutual contact via the third conductor, and the 

30 first terminal and the second terminal enter a condition 
of mutual conductivity. 

[0034] According to another aspect of the invention, 
the seating detection switch is provided, wherein the dou- 
ble sided tape is formed of a flexible nonwoven fabric, 
35 impregnated with an adhesive agent, or is formed simply 
of an adhesive agent. 

[0035] According to another aspect of the invention, 
film-form seating detection switch constructed having a 
film-form spacer interposed, a film-form substrate ar- 

"^0 ranged on one surface of the spacer, and a film-form 
member arranged on the other surface of the spacer is 
provided, which comprising: a first terminal provided in 
the seating detection switch; a second terminal provided 
in the seating detection switch spaced apart from the first 

^5 terminal; a first contact arrangement including an appro- 
priate number of contacts that are electrically conductive 
with the first terminal disposed on the surface of the 
film-form substrate facing the film-form member; a sec- 
ond contact arrangement including an appropriate 

50 number of contacts that are electrically conductive with 
the second terminal disposed on the film-form substrate 
surface facing the film-form member substantially apart 
from the first contact arrangement; a third contact ar- 
rangement including an appropriate number of contacts 

55 arranged opposing the respective contacts of the first 
contact arrangement, disposed on the film-form member 
surface facing the film-form substrate, so as to be capable 
of coming into contact with the respective contacts; and 
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a fourth contact arrangement including an appropriate 
number of contacts arranged opposing the respective 
contacts of the second contact arrangement, disposed 
on the film-form member surface facing the film-form sub- 
strate, so as to be capable of coming into contact with 
the respective contacts, wherein the appropriate con- 
tacts of the third contact arrangement and the appropriate 
contacts of the fourth contact arrangement become di- 
rectly, mutually conductive or become mutually conduc- 
tive via another contact arrangement provided on the 
film-form substrate and/or the film-form member. 
[0036] According to another aspect of the invention, 
the seating detection switch is provided, wherein all of 
the contacts of the third contact arrangement and the 
fourth contact arrangement are mutually, electrically con- 
ductive. 

[0037] According to another aspect of the invention, 
the seating detection switch is provided, wherein some 
of the contacts of the third contact arrangement and some 
of the contacts of the fourth contact arrangement are mu- 
tually, electrically conductive, while the remainder of the 
contacts of the third contact arrangement and the remain- 
der of the contacts of the fourth contact arrangement are 
mutually, electrically conductive. 

[0038] According to another aspect of the invention, 

the seating detection switch is provided, comprising: a 
fifth contact arrangement including an appropriate 
number of contacts disposed on the film-form substrate 
surface facing the film-form member, substantially apart 
from the first contact arrangement and the second con- 
tact arrangement; a sixth contact arrangement including 
an appropriate number of contacts disposed on the 
film-form substrate surface facing the film-form member, 
substantially apart from the first contact arrangement, 
the second contact arrangement and the fifth contact ar- 
rangement; a seventh contact arrangement including an 
appropriate numberofcontacts disposed on the film-form 
member surface facing the film-form substrate, opposing 
the respective contacts of the fifth contact arrangement, 
so as to be capable of coming into contact with the re- 
spective contacts; and an eighth contact arrangement 
including an appropriate number of contacts disposed on 
the film-form member surface facing the film-form sub- 
strate, opposing the respective contacts of the sixth con- 
tact arrangement, so as to be capable of coming into 
contact with the respective contacts, wherein all of the 
contacts of the fifth contact arrangement and the sixth 
contact arrangement are mutually, electrically conduc- 
tive, all of the contacts of the third contact arrangement 
and the seventh contact arrangement are mutually, elec- 
trically conductive, and all of the contacts of the fourth 
contact arrangement and the eighth contact arrangement 
are mutually, electrically conductive. 
[0039] According to another aspect of the invention, 
the seating detection switch is provided, comprising: a 
fifth contact arrangement including an appropriate 
number of contacts disposed on the film-form member 
surface facing the film-form substrate substantially apart 



from the third contact arrangement and the fourth contact 
arrangement; a sixth contact arrangement including an 
appropriate number of contacts disposed on the film-form 
member surface facing the film-form substrate corre- 

5 spending to but just apart from the respective contacts 
of the fifth contact arrangement; and a seventh contact 
arrangement having an appropriate number of contacts 
disposed on the film-form substrate surface facing the 
film-form member opposing respectively, each of an ap- 
propriate number of contact pairs comprised of each of 
the contacts of the fifth contact arrangement and each 
of the contacts of the sixth contact arrangement, so as 
to be capable of coming into contact with each of those 
contact pairs, wherein all of the contacts of the third con- 

15 tact arrangement and the fifth contact arrangement are 
mutually, electrically conductive and all of the contacts 
of the fourth contact arrangement and the sixth contact 
arrangement are mutually, electrically conductive. 
[0040] According to another aspect of the invention, 

20 film-form seating detection switch having a film-form 
spacer interposed, a film-form substrate arranged on one 
surface of the spacer and a film-form member arranged 
on the other surface of the spacer is provided, which com- 
prising: a first terminal provided in the seating detection 

25 switch; a second terminal provided in the seating detec- 
tion switch spaced apart from the first terminal; a first 
contact arrangement including an appropriate number of 
contacts that electrically connect to the first terminal, dis- 
posed on the film-form substrate surface facing the 

30 film-form member; a second contact arrangement includ- 
ing an appropriate number of contacts that electrically 
connect to the second terminal, disposed on the film-form 
substrate surface facing the film-form member, substan- 
tially apart from the first contact arrangement; a third con- 

35 tact arrangement including an appropriate number of 
contacts disposed on the film-form substrate surface fac- 
ing the film-form member, corresponding to but just apart 
from the respective contacts of the first contact arrange- 
ment; a fourth contact arrangement including an appro- 
priate number of contacts disposed on the film-form sub- 
strate surface facing the film-form member, correspond- 
ing to but just apart from the respective contacts of the 
second contact arrangement; a fifth contact arrangement 
including an appropriate number of contacts disposed on 

^5 the film-form member surface facing the film-form sub- 
strate, opposing respectively, an appropriate number of 
contact pairs comprised of each of the contacts of the 
first contact arrangement and each of the contacts of the 
third contact arrangement, so as to be capable of coming 

50 into contact with the respective contact pairs; and a sixth 
contact arrangement including an appropriate number of 
contacts disposed on the film-form member surface fac- 
ing the film-form substrate opposing respectively, an ap- 
propriate number of contact pairs comprised of each of 

55 the contacts of the second contact arrangement and each 
of the contacts of the fourth contact arrangement, so as 
to be capable of coming into contact with the respective 
contact pairs, wherein the appropriate contacts of the 
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fifth contact arrangement and the appropriate contacts 
of the sixth contact arrangement are directly, electrically 
conductive or are mutually, electrically conductive via an- 
other contact arrangement provided on the film-form sub- 
strate and/or the film-form member. 5 
[0041] According to another aspect of the invention, 
the seating detection switch is provided, wherein all of 
the contacts of the third contact arrangement and the 
fourth contact arrangement are mutually, electrically con- 
ductive. 

[0042] According to another aspect of the invention, 
the seating detection switch is provided, wherein some 
of the contacts of the third contact arrangement and some 
of the contacts of the fourth contact arrangement are mu- 
tually, electrically conductive, while the remainder of the ^5 
contacts comprising the third contact arrangement and 
the remainder of the contacts comprising the fourth con- 
tact arrangement are mutually, electrically conductive. 



Brief Description of Drawings 



[0043] 



20 



FIG. 1 is a schematic view of a conventional seating 
detection switch; 25 
FIG. 2 is a cross-sectional view along the line 11-11 of 
FIG. 1; 

FIG. 3 is a schematic view of the film-form substrate 
comprising the conventional seating detection 
switch; 30 
FIG. 4 is a schematic view of the spacer comprising 
the conventional seating detection switch; 
FIG. 5 is a schematic view of the film-form member 
comprising the conventional seating detection 
switch; 35 
FIG. 6 is a circuit diagram of the conventional seating 
detection switch; 

FIG. 7 is a schematic view of a seating detection 
switch according to a first embodiment of the present 
invention; ^0 
F I G . 8 i s a cross-sect io n al vi ew alo ng th e I i ne V 1 1 1 -V 1 1 1 
of FIG. 7; 

FIG. 9 is a cross-sectional view along the line IX-IX 
of FIG. 7; 

FIG. 1 0 is a schematic view of the film-form substrate ^5 
comprising the seating detection switch according 

to the first embodiment; 

FIG. 11 isaschematic view of the spacer comprising 
the seating detection switch according to the first em- 
bodiment; 50 
FIG. 1 2 is a schematic view of the film-form member 
comprising the seating detection switch according 
to the first embodiment; 

FIG. 13 is a schematic view of a seating detection 
switch according to a second embodiment of the 55 
present invention; 

FIG. 14 shows the seating detection switch of the 
second embodiment installed on a car seat; 



FIG. 1 5 is an expanded perspective view of the part 
XV of FIG. 13; 

FIG. 16 is a schematic view of a seating detection 
switch according to a third embodiment of the 

present invention; 

FIG. 17 shows the seating detection switch of the 
third embodiment installed on a car seat; 
FIG. 18 is a schematic view of a seating detection 
switch according to a fourth embodiment of the 

present invention; 

FIG. 19 is a schematic view of a seating detection 
switch according to a fifth embodiment of the present 

invention; 

FIG. 20 is a schematic view of the film-form substrate 
comprising the seating detection switch according 
to the fifth embodiment; 

FIG. 21 is a schematic view of the spacer comprising 
the seating detection switch according to the fifth em- 
bodiment; 

FIG. 22 is a schematic view of the film-form member 
comprising the seating detection switch according 
to the fifth embodiment; 

FIG. 23 is a schematic view of a seating detection 
switch according to a sixth embodiment of the 
present invention; 

FIG. 24 is a cross-sectional view along the line XX- 
IV-XXIVof FIG. 23; 

FIG. 25 is a cross-sectional view along the line 
XXV-XXV of FIG. 23; 

FIG. 26 is a schematic view of the film-form substrate 
comprising the seating detection switch according 
to the sixth embodiment; 

FIG. 27 is a schematic view of the spacer comprising 
the seating detection switch according to the sixth 
embodiment; 

FIG. 28 is a schematic view of the film-form member 
comprising the seating detection switch according 
to the sixth embodiment; 

FIG. 29 is a schematic view of a seating detection 
switch according to a seventh embodiment of the 
present invention; 

FIG. 30 shows the seating detection switch of the 
seventh embodiment installed on a car seat; 
FIG. 31 is a schematic view of a seating detection 
switch according to an eighth embodiment of the 
present invention; 

FIG. 32 shows the seating detection switch of the 
eighth embodiment installed on a car seat; 
FIG. 33 is a schematic view of a seating detection 
switch according to a tenth embodiment of the 
present invention; 

FIG. 34 is a schematic view of the film-form substrate 
comprising the seating detection switch according 
to the tenth embodiment; 

FIG. 35 is a schematic view of the film-form member 
comprising the seating detection switch according 
to the tenth embodiment; 

FIG. 36 is a circuit diagram of the seating detection 
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switch according to tine tenth embodiment; 
FIG. 37 is a schematic view of a seating detection 
switch according to an eleventh embodiment of the 
present invention; 

FIG. 38 is a schematic view of the film-form member 5 

comprising the seating detection switch according 

to the eleventh embodiment; 

FIG. 39 Is a circuit diagram of the seating detection 

switch according to the eleventh embodiment; 

FIG. 40 is a schematic view of a seating detection io 

switch according to a twelfth embodiment of the 

present Invention; 

FIG. 41 is a schematic view of the film-form substrate 
comprising the seating detection switch according 
to the twelfth embodiment; ^5 
FIG. 42 is a schematic view of the spacer comprising 
the seating detection switch according to the twelfth 
embodiment; 

FIG. 43 is a schematic view of the film-form member 
comprising the seating detection switch according 20 
to the twelfth embodiment; 

FIG. 44 is a circuit diagram of the seating detection 
switch according to the twelfth embodiment; 
FIG. 45 is a schematic view of a seating detection 
switch according to a thirteenth embodiment of the 25 
present invention; 

FIG. 46 is a cross-sectional view along the line 
XLVI-XLVI of FIG. 45; 

FIG. 47 is a schematic view of the film-form substrate 
comprising the seating detection switch according 30 
to the thirteenth embodiment; 
FIG. 48 is a schematic view of the film-form member 
comprising the seating detection switch according 
to the thirteenth embodiment; 

FIG. 49 is a circuit diagram of the seating detection 35 
switch according to the thirteenth embodiment; 
FIG. 50 is a schematic view of a seating detection 
switch according to a fourteenth embodiment of the 
present invention; 

FIG. 51 is a schematic view of the film-form substrate "^o 
comprising the seating detection switch according 
to the fourteenth embodiment; 
FIG. 52 Is a circuit diagram of the seating detection 
switch according to the fourteenth embodiment; 
FIG. 53 is a schematic view of a seating detection ^5 
switch according to a fifteenth embodiment of the 
present invention; 

FIG. 54 is a schematic view of the film-form substrate 
comprising the seating detection switch according 
to the fifteenth embodiment; 50 
FIG. 55 is a schematic view of the spacer comprising 
the seati ng detection switch according to the fifteenth 
embodiment; 

FIG. 56 Is a schematic view of the film-form member 
comprising the seating detection switch according 55 
to the fifteenth embodiment; and 
FIG. 57 is a circuit diagram of the seating detection 
switch according to the fifteenth embodiment. 



Best Mode for Carrying Out the Invention 

[0044] Exemplary embodiments of the Invention will 
now be described with reference to the accompanying 
drawings. In these drawings, like reference numerals 
identify like elements. 

First Embodiment 

[0045] FIG. 7 schematically depicts aseating detection 
switch according to a first embodiment of the present 
Invention. FIG. 8 Is a cross-sectional view along the line 
VIII-VIII of FIG. 7. FIG. 9 is a cross-sectional view along 
the line IX-IX of FIG. 7. In FIG. 8 and FIG. 9 the seating 
detection switch 1 is drawn expanded in the direction of 
the thickness thereof (in FIG. 8 the vertical direction and 
In FIG. 9 a horizontal direction). 

[0046] The seating detection switch 1 is arranged for 
example on the rear side of the covering of the seat of a 
car, and provides a thin, film-form seating detection 
switch capable of detecting whether or not a passenger 
Is sitting In the seat. 

[0047] The seating detection switch 1 comprises a 
film-form substrate 3 made of insulating material. A 
film-form member 7 made of Insulating material Is dis- 
posed over one of the surfaces of the film-form substrate 
3,substantially parallel to and just apart from the film-form 
substrate 3, via a spacer 5 made of insulating material. 
[0048] FIG. 10 Is a schematic view of the film-form sub- 
strate 3 of the seating detection switch 1 . On the same 
surface over which the film-form member 7 is disposed 
(the surface to the rear side in FIG. 10) a long thin con- 
ductor (first conductor) 1 3 Is fixed, which Is provided with 
a terminal (first terminal) 9 at one end, and electrodes 
(first electrodes) 1 1 A, 1 1 B, 1 1 C and 1 1 D toward the other 
end. On the same surface of the film-form substrate 3, 
another long thin conductor (second conductor) 1 9 insu- 
lated from the conductor 13 Is fixed, which Is provided 
with a terminal (second terminal) 1 5 at one end, and elec- 
trodes (second electrodes) 17A, 17B, 17C and 17D to- 
ward the other end. 

[0049] FIG. 1 1 is a schematic view of the spacer 5 of 
the seating detection switch 1 . The spacer 5 has an ad- 
hesive agent on both surfaces thereof and fixes the 
film-form substrate 3 and the film-form member 7 (refer 
FIGS. 8 and 9). 

[0050] FIG. 12 is a schematic view of the film-form 
member 7 of the seating detection switch 1. Thin con- 
ductors (third conductors) 21 A, 218, 21 C and 21 D are 
fixed to the surface of the film-form member 7 facing the 
film-form substrate 3 (the rear surface in FIG. 12). 
[0051] The seating detection switch 1 shown in FIG. 7 
Is constructed with the spacer 5 shown in FIG. 1 1 layered 
on without being reversed over (the front surface of) the 
film-form substrate 3 shown In FIG. 10 and with the 
film-form member 7 shown in FIG. 12 layered on without 
being reversed over (the front surface of) the spacer 5. 
[0052] More specifically, as shown in FIG. 10, on the 
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film-form substrate 3 the electrode 1 1 A and the electrode 
17A are in mutual proximity, opposing each other. Sim- 
ilarly, the electrode 1 1 B and the electrode 1 7B, the elec- 
trode 1 1 C and the electrode 1 7C, as well as the electrode 
11 D and the electrode 17D are each disposed in the 
same manner as the electrodes 1 1A and 17A. Each of 
these electrodes has for example, a comb-shaped form. 
[0053] As shown in FIG. 1 1 through holes 23A, 238, 
23C and 23D are formed in the spacer 5. As shown in 
FIG. 7, the through hole23A is in the position correspond- 
ing to the electrode 1 1 A and the electrode 1 7A when the 
spacer 5 is fixed by for example being adhered in a de- 
termined position over the film-form substrate 3. In the 
same manner, the through hole 238 is in a position cor- 
responding to the position of the electrode 118 and the 
electrode 1 78, the through hole 23C is in position corre- 
sponding to the position of the electrode 11C and the 
electrode 17C, and the through hole 23D is in position 
corresponding to the position of the electrode 1 1 D and 
the electrode 17D. 

[0054] The through hole 23A is formed somewhat larg- 
er than the location at which each of the electrodes 1 1 A 
and 1 7A are disposed, thereby surrounding this location. 
Each of the other through holes 238, 23C and 23D is 
formed larger than the location at which each of their 
respective corresponding electrode pairs are disposed 
and surrounding that corresponding location in the same 
manner as the through hole 23A. 
[0055] When the film-form member 7 is secured by for 
example being adhered in a determined position on the 
spacer 5 affixed to the film-form substrate 3, the conduc- 
tor 21 A is positioned so as to correspond to the position 
of the electrode 1 1 A, the electrode 1 7A and the through 
hole 23A. In the same manner, the conductor 21 8 is po- 
sitioned corresponding to the position of the electrode 
118, the electrode 178 and the through hole 238; the 
conductor 21 C is positioned corresponding to the posi- 
tion of the electrode 1 1 C, the electrode 1 7C and the 
through hole 23C; and the conductor 21 D is positioned 
corresponding to the position of the electrode 1 1 D, the 
electrode 17D and the through hole 23D. 
[0056] The through hole 23A is formed larger then the 
conductor 21 A and surrounds the 21 A. Each of the other 
through holes 238, 23C and 23D are also formed larger 
than the respective conductors 21 8, 21 G and 21 D so as 
to surround these respective conductors in the same 
manner as the through hole 23A. 

[0057] The conductor 21 A is formed to a size sufficient 
to surround the outerdiameters (outlines) of the electrode 
11A and the electrode 17A (the envelope of the outer 
diameter of the electrode 1 1 A and the outer diameter of 
the electrode 1 7A). In the same manner, each of the con- 
ductors 21 8, 21 C and 21 D is formed sufficiently large to 
surround the outer diameters of each of the respective 
corresponding electrodes. 

[0058] In this seating detection switch 1 the terminal 
9, formed for example in a rectangular form on one of 
the surfaces of the film-form substrate 3 and the terminal 



1 5, formed on the film-form substrate 3 in the same man- 
ner as the terminal 9, are disposed in mutual proximity 
and parallel with respect to each other. Between the ter- 
minal 9 and the terminal 15 the film-form substrate 3 is 

5 formed continuously connected (see FIGS. 7 and 10). 
[0059] As shown in FIG. 7, the spacer 5 and the 
film-form member 7 are not disposed in the locations of 
the terminal 9 and the terminal 15 or in that vicinity. Ac- 
cordingly, the end faces 25 of the spacer 5 and the 

10 film-form member 7 are positioned in a place somewhat 
removed from the terminals 9 and 15, such that the ter- 
minals 9 and 15 and parts of the terminals 9 and 15 side 
of the conductors 13 and 19 are exposed. 
[0060] Each of the terminals 9 and 15 are connected 

^5 to each of signal wires 27 and 29 of a wiring harness via 
a connector or eyelet or the like (see FIGS. 7 and 9). A 
thin insulating cover may be applied to the exposed parts 
of the conductors 13 and 19 to protect those exposed 
parts. The electrodes, the terminals and the conductors 

20 are preferably formed by a printing technique and the like. 
[0061] The operation of the seating detection switch 1 
when mounted on the seat of a car will now be described. 
[0062] In the normal condition of the seating detection 
switch 1, the conductor 21 A is insulated from the elec- 

25 trodes 1 1 A and 17A (at the least, from one of either of 
those electrodes), thus the electrode 1 1 A and the elec- 
trode 17A are mutually insulated (see FIG. 8). 
[0063] In the same manner, each of the other conduc- 
tors 218, 21 C and 21 D are insulated from their corre- 

30 spending respective electrodes. In this condition the 
seating detection switch 1 is in the OFF condition. 
[0064] When a passenger sits down in the seat 
equipped with the seating detection switch 1 , at least one 
of part of the film-form substrate 3 (the locations where 

35 the electrodes 1 1 A and 1 7A etc. are disposed) or part of 
the film-form member 7 (the location where the conductor 
21 A is disposed) bends in response to the body weight 
of the passenger (bending in response to force in the 
direction of the arrow AR1 or arrow AR2 in FIG. 8). Thus, 

"^0 at least one pair from among the electrodes 11 A and 
1 7A, electrodes 1 1 8 and 1 78, electrodes 1 1 C and 1 7C, 
and electrodes 1 1 D and 1 7D become mutually conduc- 
tive through at least one from among the conductors 21 A, 
218,21Cor21D. 

45 [0065] This conduction causes the first terminal 9 and 
the second terminal 15 to become mutually conductive 
and information that the seating detection switch 1 has 
entered the ON condition is transmitted to for example, 
a control device (not shown in the drawings) of the car 

50 via a signal wire of the wiring harness. 

[0066] As the terminals 9 and 1 5 of the seating detec- 
tion switch 1 are disposed on one of the surfaces of the 
seating detection switch 1 (or the film-form substrate 3), 
when a connection terminal of an electric wire (signal 

55 wire) attached to a wiring harness or the like is connected 
to those terminals there is no need to turn the seating 
detection switch 1 over. Accordingly, a connection termi- 
nal of an electric wire attached to a wiring harness or the 
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like can be easily connected to tine terminals 9 and 1 5 of 
the seating detection switch 1 . 

[0067] Further, as the terminals 9 and 1 5 of the seating 
detection switch 1 are arranged in mutual proximity and 
the film-form substrate 3 are formed continuously be- 
tween these two terminals, if for example a pulling force 
is exerted on either one of the signal wires 27 or 29, this 
pulling force can be received by that part having the 
film-form substrate 3 laid continuously between the ter- 
minal 9 and the terminal 15. This provides an improved 
degree of strength in response to an external force such 
as pulling force applied by a signal wire extending from 
the seating detection switch 1 . 

[0068] Here, the part of the seating detection switch 1 
comprised of the electrodes 1 1 A and 17A and the con- 
ductor 21 A is referred to as a switch portion (contact) 
31 A. In the same manner, the part comprised of the other 
electrodes 1 1 B and 1 7B as well as the conductor 21 B is 
referred to as a switch portion 31 B and the remaining 
groupings of the electrodes 1 1C and 17C with the con- 
ductor 21 C and of the electrodes 1 1 D and 1 7D with the 
conductor 21 D, are respectively referred to as a switch 
portion 31 C and a switch portion 31 D (see FIG. 7). It is 
evident from the above description that OR circuit is 
formed by these switch portions 31 A, 31 B, 31 C and 31 D. 
[0069] In this seating detection switch 1 there are four 
switch portions 31 A, 31 B, 31 C and 31 D, however it is 
also suitable for there to be one switch portion or a plu- 
rality of switch portions. 

[0070] In the seating detection switch 1 , the film-form 
substrate 3 (or the seating detection switch 1) extends 
as one single body on the side of the terminals 9 and 1 5, 
and extends as two branches on the side of the switch 
portions 31 A and 31 B, and 31 C and 31 D, however as 
described subsequently with respect to the second em- 
bodiment of this invention, the film-form member may be 
of another suitable form. 

[0071] Further, the shape and position of installation 

of the conductor 1 3 or the conductor 1 9 may be changed 
to accommodate change in the shape of the film-form 
substrate or the number of switch porsions. 
[0072] When forming these switch portions 31 A, 31 B, 
31 C and 31 D, the spacer 5 or the film-form member 7 
may also be formed as individual round shaped members 
33A, 33B, 33C and 33D as shown by the double dash 
chain line in FIG. 7. 

Second Embodiment 

[0073] FIG. 13 is a schematic view of the seating de- 
tection switch 41 according to a second embodiment of 

the present invention. 

[0074] This seating detection switch 41 differs from the 
seating detection switch 1 in the shape of the film-form 
substrate 43, the spacer 45 and the film-form member 
47, and in respect of the provision of the nine switch por- 
tions 49A-49I. In all other respects this switch 43 is sub- 
stantially the same as the switch 1 . 



[0075] That is to say, the film-form substrate 43, spacer 
45 and film-form member 47 of the seating detection 
switch 41 branch into three on the side of the switch 41 
opposite to that side where the terminals 9 and 15 are 
5 arranged, and three switch portions are arranged on each 
of these three branches. The switch portions 49A-49I 
form an OR circuit. 

[0076] At the side of the film-form substrate 43 at which 
the terminals 9 and 15 are disposed, an extending part 
^0 51 is provided at which the spacer 45 and the film-form 
member 47 are removed. 

[0077] The seating detection switch 41 installed on a 

car seat 53 will now be described. 
[0078] FIG. 14 shows the seating detection switch 41 
^5 installed on the seat 53 of a car with the external covering 
of the seat 53 removed. Accordingly, when a car in which 
the seat 53 is installed is sold for use, the seating detec- 
tion switch 41 would be covered with the external cover- 
ing and therefore could not be seen from the outside. 
[0079] The seat 53 comprises a seating part 55 and 
seat back 57. For comfortable seating of a passenger 
the center area of the seating part 55 in the widthwise 
direction is divided into three parts; a front part 55A, a 
center part 55B and a rear part 55C. 
[0080] The seating detection switch 41 is installed con- 
forming to the surface of the rear part 55C so that that 
side of the switch 41 having the extending part 51 where 
the spacer and the film-form member are removed, faces 
toward the rearward of the seat 53. The end of the ex- 
tending part 51 (the end part at the rear of the seat 53) 
enters in between the seating part 55 and the seat back 
57, while a wiring harness extends from the terminals 9 
and 1 5 disposed at the end of the extending part 51 . The 
terminals 9 and 1 5 and the wiring harness are concealed 
by the image of the seat 53 and therefore do not appear 
in FIG. 14. 

[0081] When a passenger sits in the seat 53 at least 
one from among the switch portions 49A-49I becomes 
conductive (turns ON) in response to the weight of the 
passenger, and that part of the rear part 55C of the seat 
53 where the bodyweight of the passenger is exerted 
substantially, that is to say, the area from just in front of 
the border of the rear part 55C and the seat back 57 to 
the border of the rear part 55C and the center part 55B 
is substantially depressed down. The seating detection 
switch 41 curves (bends) substantially at the extending 
part 51 in response to this downward depression. 
[0082] As described above, the extending part 51 has 
the spacer 45 and the film-form member 47 removed, 
comprises the film-form substrate 43 and conductive 
wires fixed thereto and is thin in the thickness. Thus, even 
if the seating detection switch 41 curves (bends) sub- 
stantially in the thickness direction at the extending part 
51 , the stress arising in the film-form substrate 43 at the 
extending part 51 is small. Accordingly even though the 
extending part 51 is subject to being substantially curved 
repeatedly due to the action of passengers sitting down 
in and standing up from the seat 53, the extending part 
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51 is resilient and does not sustain damage easily. 
[0083] Further, the spacer 45 having an adhesive 
agent applied to both surfaces thereof is not installed at 
the extending part 51 . Thus, even though this substantial 
bending action occurs repeatedly, there is no concern 
that the conductive wires of the first conductor 59A and 
the second conductor 59B fixed to the film-form substrate 
43 will transfer from the film-form substrate 43 to the 
spacer 45 and peel away. Accordingly, it is extremely 
difficult for damage to occur to the seating detection 
switch 41 due to cutting of the wires of the conductive 
wires 59A and 59B. 

[0084] In the above description the extending part 51 
is resilient to being bent as it is formed as a long thin 
member, however this extending part 51 may also be 
strengthened by being constructed in other configura- 
tions. Concrete examples of such strengthening config- 
urations will now be described. 

[0085] FIG. 15 is an expanded perspective view of XV 
in FIG. 13. 

[0086] The extending part 51 that bends substantially, 
has the spacer 45 and the film-form member 47 removed 
and is strengthened as an insulating resistance layer 200 
is disposed over one surface of the film-form substrate 
43 so as to cover the first conductor (conductive wire) 
59A and the second conductor (conductive wire) 59B. 
[0087] The resistance layer 200 is formed of a synthet- 
ic resin such as polyester or the like, and is disposed on 
one surface of the film-form substrate 43 by being printed 
thereon. The resistance layer 200 is of a thickness of 15 
lutm or thereabouts and has the flexibility. 
[0088] The resistance layer 200 is formed on one of 
the surfaces of the film-form substrate 43 at the extending 
part 51 that bends substantially, after the electrode 59A 
and the electrode 598 are formed on that surface of the 
film-form substrate 43. 

[0089] The film-form member 47 comprises an insu- 
lating member of a thickness of about 1 00 luim. The spac- 
er 45 comprises for example an insulating member of a 
thickness of about 150 iJtm and has an adhesive agent 
applied to both surfaces to facilitate the laminating to- 
gether of the film-form substrate 43 and the film-form 
member 47. The thickness of the spacer 45 must be such 
that a contact of the film-form substrate 43 and a contact 
of the film-form member 47 are normally separate from 
each other. 

[0090] Here, if a bending force is applied to a planar 
member like the seating detection switch 41 , making one 
of the surfaces convex and the other surface concave, 
the degree of shape transformation at the center line in 
the thickness direction of the planar member is substan- 
tially zero, while the degree of shape transformation in- 
creases, substantially proportionately, toward one sur- 
face or the other surface away from the centerline. 
[0091 ] If the seating detection switch 41 curves at that 
part where the film-form member 47 and the spacer 45 
are provided, in other words, the part where the film-form 
substrate 43 and the film-form member 47 are mutually 



affixed together via the spacer 45, the bending between 
the layers is substantial. That is to say, at this part, the 
seating detection switch 41 becomes thicker as the 
film-form substrate 43, the spacer 45 and the film-form 

5 member 47 are layered together, and as the distance 
from the centerline of this thickness to one of the surfaces 
of the film-form substrate 43 is substantial, the degree of 
shape transformation of a conductor (the conducting 
wires 59A or 598) disposed on one of the surfaces of the 

^0 film-form substrate 43 is substantial. 

[0092] Accordingly, there is concern that due to the 
curving action applied to this part or the repetition of such 
curving action a conductive wire (conductive wire 59A or 
598) disposed on one of the surfaces of the film-form 

15 substrate 43 may be damaged, and break. 

[0093] Moreover, if this part of the seating detection 
switch 41 is made to curve substantially, when the tem- 
perature is low the adhesive agent applied to the spacer 
45 may be hardened and due to this hardening, a con- 

20 ductor (conductive wire 59A or conductive wire 59B) dis- 
posed on one of the surfaces of the film-form substrate 
43 may transfer toward the adhesive agent layer causing 
damage to the conductor and the breaking of the wire. 
[0094] However, at the part of the seating detection 

25 switch 41 that curves substantially ([the extending part 
51 ; tail part 51 ]) the spacer 45 and the film-form member 
47 are removed and an insulating resistance layer 200 
is disposed on one of the surfaces of the film-form sub- 
strate 43 so as to cover each of the conductors (conduc- 

30 tive wires 59A and 59B). Accordingly, in this part that is 
subject to substantial curvature, the distance from the 
centerline in the thickness direction to the surface of the 
film-form substrate 43 is small, and the degree of shape 
transformation affecting a conductor (conductive wires 

35 59A and 598) disposed on that surface of the film-form 
substrate 43 is small. 

[0095] Accordingly, the degree of shape transforma- 
tion of the conductor (conductive wires 59A and 59B) 
disposed on one of the surfaces of the film-form substrate 

"^0 43 is less than that of a part where the spacer 45 and the 
film-form member 47 are installed and it is more difficult 
for wire damage to occur due to breakage. Moreover, as 
the resistance layer 200 does not provide an adhesive 
layer and has the flexibility, even under low temperature 

^5 conditions there is no concern that such a conductor will 
transfer toward the resistance layer, therefore there is no 
concern of breaking of the conductor caused by such 
transferring. 

[0096] Here, for easy understanding, the embodiment 
50 will be described using concrete numerals, however this 
should not be understood as restricting this embodiment 
within such numerals. Provided that the conductor (con- 
ductive wire 59A or conductive wire 598) disposed on 
one of the surfaces of the film-form substrate 43 does 
55 not easily sustain wire breakage due to the curvature of 
the extending part 51 of the seating detection switch 41 , 
any of the numeral values provided below may be suitably 
changed. 
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[0097] The film-form substrate 43 is made in tliickness 
of 100 lutm, the spacer 45 in thickness of 150 ixm, the 
film-form member 47 in thickness of 100 fjim, and the 
resistance layer 200 in thickness of 1 5 luim. The thickness 
of the thin conductors (conductive wires 59A and 59B) 5 
and the thickness of the adhesive layer disposed on the 
spacer 45 are not detailed here, as being extremely thin 
in comparison to the thickness of each of those other 
members. 

[0098] At those parts where the spacer 45 and the io 
film-form member 47 are provided the thickness of the 
seating detection switch 41 equals 350 lutm (100 imm + 
150 juim + 100 |jLm). Accordingly, the centerline is posi- 
tioned in the location 1 75 [xm (350 |jLm/2) from one of the 
surfaces of the seating detection switch 41 (the surface f5 
of the film-form substrate 43). Further, the conductors 
(conductive wires 59A and 59B) disposed on the 
film-form substrate 43 are positioned 75 imm (175 |uim - 
1 00 |ULm) from one of the surfaces of the seating detection 
switch 41 . 20 
[0099] On the other hand, at those parts where the 
spacer 45 and the film-form member 47 are removed and 
the resistance layer 200 is installed, the thickness of the 
seating detection switch 41 is 1 1 5 iJtm (1 00 lutm + 15 jutm). 
Thus, the centerline in the thickness direction of these 25 
parts is positioned 57.5 iJim (1 15 |ULm/2) from one of the 
surfaces of the seating detection switch 41 (the surface 
of the film-form substrate 43). Further, the conductors 
(conductive wires 59Aand59B) installed on the film-form 
substrate 43 are positioned 42.5 jjim (1 00 lutm -57.5 jutm) 30 
from one of the surfaces of the seating detection switch 
41. 

[0100] Thus, when the seating detection switch 41 is 
bent to curve the degree of shape transformation of the 
conductive wire is less when bending occurs in those 35 
parts where the film-form member 47 and the spacer 45 
are removed and the resistance layer 200 is installed, 
than when bending occurs in parts where the spacer 45 
and the film-form member 47 are present. 
[0101] Moreover, the resistance layer 200 of the seat- "^o 
ing detection switch 41 is formed so as to enter slightly 
in between the spacer 45 and the film-form substrate 43. 
[01 02] In other words, rather than to the boundary be- 
tween parts where the spacer 45 and the film-form mem- 
ber 47 are present and parts where they are removed, ^5 
to the side of the seating detection switch 41 where the 
spacer 45 and the film-form member 47 are installed, the 
resistance layer 200 extends slightly so as to be formed 
between the spacer 45 and the film-form substrate 43 
(see resistance layer 200A in FIG. 1 5). That is to say, for so 
a very short distance only, the spacer 45, the film-form 
member 47 and the resistance layer 200 overlap. 
[01 03] As in the seating detection switch 41 the spacer 
45, the film-form member 47 and the resistance layer 200 
overlap, the concentration of stress sustained by the con- 55 
ductors (the conductive wires 59A and 598) disposed on 
the film-form substrate 43 is avoided at the boundary 
between those parts where the spacer 45 and the 



20 

film-form member 47 are present and those parts where 
they are removed, thereby alleviating concern of damage 
and consequent wire breakage affecting those conduc- 
tors. 

[0104] Again, in the seating detection switch 41, the 
surface of the resistance layer 200 is covered with a thin, 
film-form protective tape 202 that is flexible. This protec- 
tive tape 202 provides an adhesive agent on one surface. 
After the conductors (conductive wires 59A, 59B) are 
formed on one surface of the film-form substrate 43, the 
resistance layer 200 is formed and the spacer 45 and the 
film-form member 47 are installed, the protective tape 
202 is affixed to the surface of the resistance layer 200 
using this adhesive layer. 

[0105] The protective tape 202 may be wrapped over 
the part having the spacer 45 and the film-form member 
47 (a part 202A may be formed as shown in FIG. 15), or 
it may be formed over the entirety of the film-form member 
47 side of the resistance layer 200. 
[0106] As the protective tape 202 is provided, the re- 
sistance layer 200 can be protected. Further, as the re- 
sistance layer 200 is provided, the adhesive part of the 
protective tape 202 does not come into direct contact 
with the conductors (conductive wires 59A, 58B) dis- 
posed on one surface of the film-form substrate 43. Thus, 
even when the seating detection switch 41 is bent to 
curve, the conductor (conductive wire 59A or 588) is pre- 
vented from peeling away. 

[0107] Moreover, if for example the thickness of the 
protective tape 202 is 50 luim, at the part where the spacer 
45 and the film-form member 47 are installed the thick- 
ness of the seating detection switch 41 becomes 350 iJim 
(1 00 |ULm + 1 50 |ULm + 1 00 imm). Accordingly, the centerline 
in the thickness direction of this part is positioned 175 
jutm (350 |ULm/2) from one of the surfaces of the seating 
detection switch 41 (the surface of the film-form sub- 
strate). Further, a conductor disposed on the film-form 
substrate 43 is positioned 75 imm (1 75 imm - 1 00 imm) from 
one of the surfaces of the seating detection switch 41 . 
[0108] On the other hand, at the part with the spacer 
45 and the film-form member 47 removed and the resist- 
ance layer 200 and the protective tape 202 are installed, 
the thickness of the seating detection switch 41 becomes 
1 65 luim (1 00 luim + 1 5 lutm + 50 |jim). Thus, the centerline 
in the thickness direction in this part is positioned 82.5 
lutm (1 65 |LJLm/2) from one surface of the seating detection 
switch 41 (the surface of the film-form substrate 43). 
Moreover, the conductors (conductive wires 59A and 
588) disposed on the film-form substrate 43 are posi- 
tioned 1 7.5 iJim (1 00 luim -82.5 iJim) from one of the sur- 
faces of the seating detection switch 41 . 
[01 09] Accordingly, when the seating detection switch 
41 is bent to curve, the degree of shape transformation 
of the conductor (conductive wire 59A or conductive wire 
588) is less in the case where the protective tape 202 is 
provided than in the case when this tape is not provided, 
thereby suppressing damage to such a conductive wire 
when such bending occurs. 
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Third Embodiment 

[01 1 0] FIG. 1 6 is a schematic view of a seating detec- 
tion switch according to a third embodiment of the present 

invention. 

[0111] The seating detection switch 61 in FIG. 16 dif- 
fers from the seating detection switch 41 according to 
the second embodiment, in that parts 63A, 63B and 63C 
at which the spacer and film-form member are removed 
are further away from the terminals 9 and 15 and are 
each formed long over the central portion of the film-form 
substrate 63 that branches into three. In all other respects 
this seating detection switch 61 is generally the same as 
the seating detection switch 41. 

[0112] The seating detection switch 61 installed on a 
car seat 73 will now be described. 
[01 13] FIG. 1 7 shows the seating detection switch 61 
installed on a car seat 73. 

[0114] The seat 73 comprises a seating part 75 and 
seat back 77. In the same manner as the seat 53, for 
comfortable seating of a passenger, in the seat 73 also 
the center area of the seating part 75 in the widthwise 
direction is divided into three parts; a front part 75A, a 
center part 75B and a rear part 75C, however the point 
of difference between the two seats is that the border 
PL1 between the center part 75B and the rear part 75C 
is positioned more to the rear in the case of the seat 73. 
[0115] The seating detection switch 61 is installed on 
the seat 73 such that the parts 63A, 638 and 63C of the 
switch 61 span over the border PL 1 . 
[0116] When a passenger sits in the seat 73 at least 
one from among the switch portions 49A-49I becomes 
conductive (turns ON) in response to the weight of the 
passenger. Further, as the body weight of the passenger 
exerts more substantially on either the rear part 75C or 
the center part 758 a difference in weightdispersal arises 
at the border PL 1 , in response to which, the parts 63A, 
638 and 63C curve substantially. 

[01 17] In this way, even though the parts 63A, 638 and 
63C are bent to curve substantially, because they are of 
a thin form, in the same manner as the second embodi- 
ment, damage to or wire breakage in those parts is sub- 
stantially prevented. It is also suitable to install a resist- 
ance layer or protective tape on the parts 63A, 638 and 
63C in the same manner as the second embodiment 

Fourth Embodiment 

[01 1 8] FIG. 1 8 is a schematic view of a seating detec- 
tion switch 81 according to a fourth embodiment of the 
present invention. 

[01 1 9] FIG. 1 8 shows only conductors, electrodes and 
terminals to be disposed on a film-form substrate of the 
switch. 

[01 20] The seating detection switch 81 differs from the 
seating detection switch 1 according to the first embod- 
iment in that a switch 83A and a switch 838 form an AND 
circuit 83C and the switch portions 85A and 858 form an 



AND circuit 85C, while the AND circuit 83C and the AND 
circuit 85C together form an OR circuit. In all other re- 
spects this switch 81 is substantially the same as the 
switch 1 . 

5 [0121] That is to say, the seating detection switch 81 
comprises: a film-form substrate (not shown) made of 
insulating material; athin, long conductor (first conductor) 
89 fixed to one of the surfaces of the film-form substrate, 
which is provided with a terminal (first terminal) 86 at one 

10 end, and an electrode (first electrode) 87 at other end; a 
thin, long conductor (second conductor) 95 fixed to the 
same surface of the film-form substrate, which is provid- 
ed with a terminal (second terminal) 91 at one end, and 
an electrode (second electrode) 93 at other end, and 

15 which is insulated from the first conductor 89; and a thin 
conductor 99 fixed to the same surface of the film-form 
substrate, which is provided with an electrode 96 corre- 
sponding to the first electrode 87 at one end, and an 
electrode 97 corresponding to the second electrode 93 

20 at the other end, and which is insulated from the first 
conductor 89 and the second conductor 95. 
[0122] The seating detection switch 81 further com- 
prises: a film-form member (not shown) disposed sub- 
stantially parallel but slightly spaced apart from the 

25 film-form substrate via a spacer (not shown) on the same 
surface of the film-form substrate; a thin conductor (third 
conductor) 1 01 fixed to the surface of the film-form sub- 
strate facing the film-form member; and a thin conductor 
1 03 fixed to the same surface of the film-form substrate 

30 and insulated from the conductor 1 01 . 

[0123] When a passenger sits down in the seat 
equipped with the seating detection switch 81 at least 
one from among part of the film-form substrate and the 
film-form member, bends in response to the body weight 

35 of the passenger, then the electrode 87 and the electrode 
96, become mutually conductive via the conductor 101 
(the switch 83A becomes conductive), and the electrode 
93 becomes mutually conductive with the electrode 97 
via the conductor 1 03 (the switch 838 becomes conduc- 

40 tive). 

[0124] The switch portions 85A, 858 are configured 
substantially the same as the switch portions 83A and 
838. 

[01 25] Apart from the point that part of the switch por- 
"^5 tions form an AND circuit, the seating detection switch 
81 operates substantially the same as the seating detec- 
tion switch 1 according to the first embodiment and fur- 
nishes substantially the same effects. 

50 Fifth Embodiment 

[01 26] FIG. 1 9 is a schematic view of a seating detec- 
tion switch according to a fifth embodiment of the present 
invention. 

55 [0127] The seating detection switch 1 1 1 shown in FIG. 
19 is configured having the spacer 115 shown in FIG. 
21, disposed as it is, without being turned over, on(the 
front surface of) the film-form substrate 113 shown in 
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FIG. 20, while the film-form member 1 17 shown in FIG. 
22 is disposed as it is without being turned over, on (the 
front surface of)the spacer 115. 

[0128] The seating detection switch 111 differs from 

the seating detection switch 1 according to the first em- 
bodiment in that one electrode, one conductor extending 
from this electrode and two terminals are disposed on 
the film-form substrate, while the other electrode and an- 
other conductor extending from the other electrode are 
disposed on the film-form member, and these electrodes 
comprise switch portions. In all other respects the switch 
1 1 1 is substantially the same as the seating detection 
switch 1 . 

[0129] That is to say, the seating detection switch 1 1 1 
comprises a film-form substrate 113 made of insulating 
material. On one of the surfaces of this film-form sub- 
strate 1 13, a film-form member 117, made of insulating 
material, is disposed substantially parallel to the sub- 
strate 113, but slightly separated therefrom via a spacer 
115, made of insulating material. 
[01 30] FIG. 20 is a schematic view of the film-form sub- 
strate 1 13 of the seating detection switch 111. On one 
of the surfaces thereof (the front surface in FIG. 20), a 
long, thin conductor (first conductor) 123 is fixed, which 
is provided with a terminal (first terminal) 1 1 9 at one end, 
and electrodes (first electrode) 121A-121D toward the 
other end. 

[01 31 ] Moreover, on that same surface of the film-form 
substrate 1 1 3, a long, thin conductor (second conductor) 
135 is fixed, which is provided with a terminal (second 
terminal) 1 31 at one end, and an electrode (second elec- 
trode) 133 at the other end, and which is insulated from 
the conductor (first conductor) 123. 
[0132] FIG. 21 is a schematic view of the spacer 115 
of the seating detection switch 111. In the locations of 
the spacer 115 corresponding to the electrodes 
121A-121D, the through holes 137A-137D are formed, 
larger than those electrodes121 A-121 D, respectively. In 
the location of the spacer 1 1 5 corresponding to the elec- 
trode 133, a through whole 137E is formed, larger than 
the electrode 133. 

[0133] FIG. 22 is a schematic view of the film-form 
member 1 1 7 of the seating detection 1 1 1 . On the surface 
of the film-form member 1 1 7 that faces the film-form sub- 
strate 113a long conductor 1 29 (third conductor) is fixed, 
providing electrodes (fourth electrode) 125A-125D that 
correspond to the electrodes 1 21 A-1 21 D toward one end 
thereof, and at the other end, another electrode (third 
electrode) 127 to be conductive with the second elec- 
trode 133 of the conductor 135. 

[01 34] When a passenger sits in a seat equipped with 
this seating detection switch 1 1 1 at least one from among 
part of the film-form member 1 1 3 and part of the film-form 
substrate 1 1 7 bends, in response to the body weight of 
the passenger, such that each of the electrodes 
121 A-1 21 D becomes mutually conductive with the re- 
spective corresponding electrodes 125A-125D. 
[0135] This configuration of the seating detection 



switch 1 1 1 means that the switch 1 1 1 operates substan- 
tially the same as the seating detection switch 1 accord- 
ing to the first embodiment, and furnishes substantially 
the same effects. 

5 [0136] It is not necessary however for the seating de- 
tection switch 111 to be of the above described configu- 
ration. Provided that the thin, film-form seating detection 
switch is formed, having contacts (switch portions) that 
conduct with each of the terminals 119 and 131 within 

10 the switch, being capable of detecting whether or not a 
passenger is seated in a seat on which the seating de- 
tection switch is installed by detecting whether or not 
each of the contacts (between the terminals 119, 131) 
are conducting, while disposing each of the terminals 

15 1 1 9, 1 31 on one of the surfaces of the seating detection 
switch, the configuration of the seating detection switch 
1 1 1 can be appropriately changed. 
[0137] Further, in the case of the seating detection 
switches according to the first, fourth and fifth embodi- 

20 ments, those parts that sustain substantial curving may 
be strengthened in the same way as those parts are 
strengthened in the seating detection switch according 
to the second embodiment. 

[0138] Seating detection switches according to sixth 
25 to ninth embodiments of the present invention will now 
be described. 

[01 39] The seating detection switches according to the 
sixth to ninth embodiments of the present invention com- 
prise a film-form substrate, a planar spacer, a film-form 

30 member, a first terminal and a second terminal. The 
film-form substrate and the film-form member are dis- 
posed mutually parallel and spaced apart from each other 
with the spacer interposed therebetween (one each in 
contact with the respective surfaces of the spacer). When 

35 a passenger sits down in a seat on which one of these 
seating detection switches is installed, at least one from 
among part of the film-form substrate and part of the 
film-form member bends, and the first terminal and the 
second terminal become mutually conductive. 

40 [0140] Insteadof the spacer, those parts of these seat- 
ing detection switches that curve substantially when a 
passenger sits have a double-faced adhesive tape that 
is thinner than the spacer. 

^5 Sixth Embodiment 

[01 41 ] FIG. 23 is a schematic view of a seating detec- 
tion switch 401 accordong to a sixth embodiment of the 
present invention. 

50 [0142] FIG. 24 is a cross-sectional view along the line 
XXIV-XXIVof FIG. 23, while FIG. 25 is a cross-sectional 
view along the line XXV-XXV of FIG. 23. The illustrations 
in FIGS. 24 and 25 draw the seating detection switch 401 
expanded in the thickness direction, vertically in the case 

55 of FIG. 24 and from left to right in the case of FIG. 25. 
[0143] The seating detection switch 401 is installed at 
the rear side of a covering of a car seat as described 
above and is a thin, film-form seating detection switch 
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capable of detecting whether or not a passenger is sitting 
in the seat, that comprises a film-form substrate 403 
made of insulating material. A film-form member 407 
made of insulating material is disposed over one of the 
surfaces of the film-form substrate 403, substantially par- 
allel thereto, but slightly separated from the film-form sub- 
strate 403 via a spacer 405 made of insulating material. 
[0144] FIG. 26 is a schematic view of the film-form sub- 
strate 403 of the seating detection switch 401. On that 
same surface of the film-form substrate 403 (the front 
surface in FIG. 26; and when incorporated in the seating 
detection switch 401, that surface positioned facing the 
film-form member 407 that is in contact with the spacer 
405), a thin, long, (first) conductor (conduction route) 413 
is fixed, providing a terminal (first terminal) 409 at one 
end, and (first) electrodes (contacts) 41 1 A, 41 1 B, 41 1 C 
and 41 1 D toward the other end. 

[01 45] On that same surface of the film-form substrate 
403, a thin, long conductor (second conductor) 419 is 
also secured, providing a terminal (second terminal) 415 
at one end, and electrodes (second electrodes) 470A, 
470B, 41 7C and 41 7D toward the other end, which is 
insulated from the conductor 413. 

[0146] FIG. 27 is a schematic view of the spacer 405 
of the seating detection switch 401 . This spacer 405 has 
adhesive on both surfaces thereof, that secure the 
film-form substrate 403 and the film-form member 407. 
[0147] FIG. 28 is a schematic view of the film-form 
member 407 of the seating detection switch 401. A thin 
conductors (third conductors) 421 A, 4218, 421 C and 
421 D are fixed to one surface of the film-form member 
407 (the surface on the reverse side in FIG. 28; when 
incorporated in the seating detection switch 401 , the side 
positioned facing the film-form substrate 403, in contact 
with the spacer 405). 

[01 48] The seating detection switch 401 shown in FIG. 
23 is configured having the spacer 405 shown in FIG. 
27, disposed as it is, without being turned over, over (the 
front surface of) the film-form substrate 403 shown in 
FIG. 26, while the film-form member 407 shown in FIG. 
28 is disposed as it is without being turned over, over 
(the front surface of) the spacer 405. Thus, the one sur- 
face of the film-form substrate 403 and the one surface 
of the film-form member 407 are opposite to each other. 
[01 49] More specifically, as shown in FIG. 26, over the 
film-form substrate 403 the electrode 41 1 A and the elec- 
trode 41 7A are positioned in proximity, mutually opposing 
each other. The electrode pairs consisting of the elec- 
trode 41 1 B and the electrode 41 7B, the electrode 41 1 C 
and the electrode 41 7C, as well as the electrode 41 1 D 
and the electrode 41 7D are each arranged in the same 
manner. Each of these electrodes is formed in for exam- 
ple a comb shape (not shown). 

[0150] As shown in FIG. 27, through holes 423A, 423B, 
423C and 423D are formed in the spacer 405. As shown 
in FIG. 23, when the spacer 405 is secured, by being 
adhered for example, in the prescribed position over the 
film-form substrate 403, the through hole 423A is posi- 



tioned in the location corresponding to the electrode 
41 1 A and the electrode 41 7A. In like manner, the through 
hole 423B is positioned in the location corresponding to 
the electrode 41 1 B and the electrode 41 7B; the through 
5 hole 4230 is positioned in the location corresponding to 
the electrode 4110 and the electrode 4170; and the 
through hole 423D is positioned in the location corre- 
sponding to the electrode 41 1 D and the electrode 41 7D. 
[0151] The through hole 423A is formed larger than 
10 the location in which the electrodes 41 1 A and 41 7A are 
provided, and surrounds the location of those electrodes. 
Further, each of the other through holes 423B, 4230 and 
423D, are formed larger than the locations of the respec- 
tive electrodes to which they correspond in substantially 
^5 the same manner as the through hole 423A, so as to 
surround the respective locations of those corresponding 
electrodes. 

[0152] The conductor 421 A is located in the position 
corresponding to the electrode 41 1 A, the electrode 41 7A 
and the through hole 423A when the film-member 407 is 
fixed by being adhered for example in the prescribed po- 
sition on the spacer 405 adhered to the film-form sub- 
strate 403. In the same manner, the conductor 42 1 B is 
positioned in the location corresponding to the electrode 
41 IB, the electrode 41 7B and the through hole 423B; 
the conductor 4210 is positioned in the location corre- 
sponding to the electrode 41 1 0, the electrode 41 70 and 
the through hole 4230; and the conductor 421 D is posi- 
tioned in the location corresponding to the electrode 
41 ID, the electrode 41 7D and the through hole 423D. 
[0153] The through hole 423A is formed larger than 
the conductor 421 A and surrounds that conductor. Each 
of the other through holes, 423B, 4230 and 423D also 
formed larger than the corresponding conductors 421 B, 
421 0 and 421 D in the same manner as the through hole 
423A, so that each of those other through holes sur- 
rounds the location of the corresponding conductors. 
[0154] The conductor 421 A is formed to a size that 
surrounds the external diameters (outlines) of the elec- 
trode 41 1 A and the electrode 41 7A (the envelope of the 
external diameter of the electrode 41 1 A and the external 
diameter of the electrode 41 7A). In the same manner, 
each of the conductors 421 B, 421 0 and 421 D also are 
formed of a size that surrounds the respective external 
diameters of each of the electrodes corresponding there- 
to. 

[0155] In the seating detection switch 401 , a terminal 
409, formed for example in a rectangular shape and a 
terminal 415 of a rectangular shape the same as the ter- 
minal 409, are disposed in mutual proximity, parallel with 
respect to each other, on the same surface of the 
film-form substrate 403. The film-form substrate 403 is 
formed joining continuously between these terminals 409 
and 415 (see FIGS. 23 and 26). 

[01 56] As shown in FIG. 23, the film form member 407 
is not disposed in the locations where the terminals 409 
and 41 5 are located, and in that vicinity. Accordingly, the 
end face 426 of the film-form member 407 is positioned 
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slightly apart from the terminals 409 and 415, and those 
terminals and part of the conductors 413 and 41 9 at the 
respective sides thereof where those terminals are dis- 
posed, are exposed. 

[01 57] As shown in FIG. 25, instead of the spacer 405, 
double-sided adhesive tape 430 that is thinner than the 
spacer 405, is disposed over the region 428 extending 
from the vicinity of the locations where the terminals 409 
and 41 5 are arranged to a position separated from those 
terminals by a determined distance (in FIG. 23, the region 
between the end face 426 of the film-form member 407 
and the end face 425 of the spacer 405). 
[0158] The double-sided tape 430 has a film shape 
and has adhesive on the front face and the rear face. 
Accordingly, in the same manner as the spacer 405, the 
film-form member 403 and the film-form substrate 407 
are fixed to the respective sides of the double-sided tape 
430. 

[01 59] This double-sided tape 430 is formed of a base 
material, such as nonwoven fabric having flexibility, im- 
pregnated with an adhesive agent, or alternatively, is 
formed without using a base material, simply of an ad- 
hesive agent that has strong adhesive and low viscosity. 
[01 60] Each of the terminals 409 and 41 5 are connect- 
ed to the respective signal wires 427 and 429 of the wiring 
harness via a connector or eyelet or the like (see FIGS. 
23 and 25). 

[0161] The operations of this seating detection switch 
401 will now be described. 

[0162] In the seating detection switch 401 the elec- 
trode 41 1 A and the electrode 41 7A are normally insulat- 
ed from each other as the conductor 421 A of the film-form 
member 407 is insulated from the electrodes 41 1 A and 
41 7A (at least from one of those electrodes) (refer FIG. 
24). 

[0163] In like manner, each of the other conductors 
421 B, 421 C and 421 D are isolated from the respective 
corresponding electrodes 41 IB, C and D and 41 7B, C 
and D. In this condition the seating detection switch 401 
is in the OFF condition. 

[01 64] When a passenger sits down in a seat on which 
the seating detection switch 401 is installed, in response 
to the body weight of the seated passenger, at least one 
from among part of the film-form member 403 (the region 
in which the electrodes 41 1Aand417A etc. are disposed) 
and part of the film-form substrate 407 (the region in 
which each of the conductors 421 A, etc. are disposed) 
bends, in the directions of the arrows AR1 and AR3 in 
FIG. 24. In response to this at least one of the pairings 
of electrodes 41 1 A and 41 7A, 41 1 B and 41 7B, 41 1 C and 
41 7C, or 41 1 D and417D, becomes mutually conductive. 
[01 65] Due to this conduction the terminal 409 and the 
terminal 415 become mutually conductive and the fact 
that the seating detection switch 401 has entered the ON 
condition is conveyed to a control device for example 
(not shown) of the car, via a signal wire of the wiring 
harness. 

[0166] When the seating detection switch 401 is in- 



stalled on a seat, the region 428 (see FIG. 23) corre- 
sponds to that part that curves substantially in response 
to the seating of a passenger. 

[01 67] In the case of the seating detection switch 401 , 

5 as the double-sided tape that is thinner than the spacer 
405 is disposed in the substantially curving region 428 
instead of the spacer 405, the thickness of the seating 
detection switch 401 in that region 428 is smaller. 
[0168] Here, if a bending force is applied to a planar 

10 member like the seating detection switch 401, making 
one of the surfaces convex and the other surface con- 
cave, the degree of shape transformation at the center 
line in the thickness direction of the planar member is 
substantially zero while the degree of shape transforma- 

^5 tion increases, substantially proportionately, toward one 
of the surfaces away from the centerline and toward the 
other surface. The planar member extends on one side 
thereof 

[0169] Iftheseating detection switch 401 curves at that 
20 part where film-form substrate 403, the film-form member 
407 and the spacer 405 are provided, in other words, the 
part where the film-form substrate 403 and the film-form 
member 407 are mutually affixed together via the spacer 
405, the bending between the layers is substantial. 
25 [01 70] That is to say, at this part, the seating detection 
switch 401 becomes thicker as the film-form substrate 
403, the spacer 405 and the film-form member 407 are 
layered together, and the distance from the centerline of 
this thickness to the other surface of the film-form sub- 
so strate 403 (the surface opposite that which faces the 
spacer 405) as well as the thickness from the centerline 
of this thickness to the other surface of the film-form mem- 
ber 407 (the surface opposite to that facing the spacer 
405), is substantial. 
35 [01 71 ] On the other hand, in the region 428 of the seat- 
ing detection switch 401, the seating detection switch 
401 becomes thin as the double-sided tape 430 that is 
thinner than spacer 405 is used. The distance from the 
centerline in the thickness direction of the seating detec- 
^0 tion switch 401 in the region 428, through to the other 
surface of the film-form substrate 403 (the surface oppo- 
site to the side facing the spacer 405) as well as the 
distance from the centerline to the other surface of the 
film-form member 407 (the surface opposite to thatfacing 
^5 the spacer 405), becomes small. 

[01 72] Accordingly, if the seating detection switch 401 
curves (bends) substantially in the thickness direction, in 
the region 428 of the switch 401 , the distortion and stress 
arising in the film-form substrate 403 and the film-form 
50 member 407 in that region 428 is small. Thus, even if 
there is substantial curving occurring in this region 428 
due to the repetitive actions of passengers sitting down 
in and standing up from the seat, the region 428 does 
not sustain damage easily. 
55 [01 73] In other words, when the thin, film-form seating 
detection switch 401 capable of detecting whether or not 
a passenger is sitting in a seat is installed on a seat and 
a passenger sits down in this seat causing it to curve 
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substantially, the seating detection switch 401 does not 
sustain damage easily. 

[0174] Further, even ifthe seating detection switch 401 
curves (bends) substantially in the thickness direction in 
the region 428, the distortion and stress arising in each 
of the conducting wires 413 and 419 disposed on the 
film-form substrate 403 in that region 428, is smaller than 
the distortion and stress arising where the spacer 405 is 
provided. Accordingly, there is little concern that each of 
the conducting wires 413 and 41 9 will transfer toward the 
double-sided tape 430 and sustain damage, even if sub- 
stantial curving occurs in that region 428 due to the re- 
petitive actions of a passenger sitting down and standing 
up from the seat. 

[0175] That is to say, as the region 428 is provided with 
the flexible double-sided tape 430 that is thinner than the 
spacer 405 instead of the spacer 405 that has adhesive 
on both surfaces thereof, there is little concern that the 
conductors (those conducting wires in contact with the 
double-sided tape 430) 41 3 and 41 9 fixed to the film-form 
substrate 403, will transfer from the film-form substrate 
403 toward the double-sided tape 430 and peel off if the 
region 428 sustains substantial curving. Thus, the occur- 
rence of damage to the seating detection switch 401 due 
to breakage of the conducting wires (conductors) 413 
and 41 9 is reduced. 

[01 76] The flexibility of the double-sided tape 430 does 
not normally deteriorate even under low temperatures, 
therefore if the seating detection switch 401 curves sub- 
stantially in the region 428 under low temperature con- 
ditions, there is little concern that the conducting wires 
413 and 419 will transfer toward the double-sided tape 
430 and it is difficult for each of these conductive wires 
to be cut due to such transference. 
[0177] Here, for easy understanding, the embodiment 
will be described using concrete values, however this 
should not be understood as restricting this embodiment 
within such parameters. Provided that the conductor 
(conducting wire 413 or conducting wire 419) disposed 
on one of the surfaces of film-form substrate 403 does 
not easily sustain wire breakage due to the curvature of 
the region 428 of the seating detection switch 401 , any 
of the values provided below may be suitably changed. 
[01 78] The film-form substrate 403 is made a thickness 
of 100 juim, the spacer 405 a thickness of 150 lutm, the 
film-form member 407, a thickness of 100 imm and the 
double-sided tape 430, a thickness of 1 5 |uim. The thick- 
ness of the thin conductors (conductive wires 413 and 
419) and the thickness of the adhesive layer disposed 
on the spacer 405 are not detailed here, as being ex- 
tremely thin in comparison to the thickness of each of 
those other members. The thickness of the spacer 405 
should be the thickness required to maintain the contacts 
of the film-form substrate 403 and the contacts of the 
film-form member 407 in a mutually separated state. 
[0179] At those parts where the spacer 405 and the 
film-form member 407 are provided the thickness of the 
seating detection switch 401 equals 350 juim (100 iJtm + 



150 |uim + 100 jutm). Accordingly, the centerline is posi- 
tioned in the location 1 75 juim (350 |LJim/2) from one of the 
surfaces of the seating detection switch 401 (the surface 
of the film form substrate 403). Further, the conductor 
5 413 or conducting wire 419 disposed on the film-form 
substrate 403 are positioned 75 jutm (175 jutm - 100 jutm) 
from one of the surfaces of the seating detection switch 
401. 

[0180] On the other hand, at those parts where the 

'fo spacer 405 is removed and the double-sided tape 430 is 
installed, the thickness of the seating detection switch 
401 is 215 |ULm (100 imm + 15 lutm + 100 imm). Thus, the 
centerline in the thickness direction of these parts is po- 
sitioned 107.5 luim (215 jULm/2) from one of the surfaces 

^5 of the seating detection switch 401 (the surface of the 
film form substrate 403). Further, the conductor (conduct- 
ing wire 413 or conducting wire 419) installed on the 
film-form substrate 403 is positioned 75 imm (175 |uim - 
1 00 |jLm) from one of the surfaces of the seating detection 

20 switch 401. 

[0181] Thus, when the seating detection switch 401 is 
bent to curve, the degree of shape transformation sus- 
tained by the film-form substrate 403, film-form member 
407 and conducting wires 413 and 419 is less, and the 

25 stress arising in the film-form substrate 403, film-form 
member 407 and conducting wires 413 and 41 9 is small, 
when bending occurs in those parts where the spacer 
405 is removed and the double-sided tape 430 is provid- 
ed than where the spacer 405 is provided. 

30 [0182] As the terminals 409 and 415 are disposed on 
one of the surfaces (of the film-form substrate 403) of the 
seating detection switch 401 , there is no need to turn the 
seating detection switch 401 over when connecting the 
connection terminals of electric wires (signal wires) in- 

35 stalled in a wiring harness to those terminals. According- 
ly, the connection terminals of an electric wire or the like 
provided by a wiring harness can easily be connected to 
each of the terminals 409 and 41 5 of the seating detection 
switch 401 . 

40 [01 83] Further, the terminals 409 and 41 5 of the seat- 
ing detection switch 401 are arranged in mutual proxim- 
ity, and the film-form substrate 403 is formed connected 
continuously between those terminals. Thus, if for exam- 
ple a pulling force is exerted on either one of the signal 

^5 wires 427 or 429, this pulling force can be received by 
that part having the film-form substrate 403 laid contin- 
uously between the terminal 9 and the terminal 15. This 
provides an improved degree of strength in response to 
an external force such as pulling force applied to a signal 

50 wire extending from the seating detection switch 401. 
[0184] Here, the part of the seating detection switch 
401 comprised of the electrodes 41 1 A and 41 7A and the 
conductor 421 A is referred to as a switch portion (contact) 
431 A. In the same manner, the parts comprised of the 

55 other electrodes 41 1 B and 41 7B as well as the conductor 
4218 is referred to as a switch portion 431 B, and the 
remaining groupings of the electrodes 41 1C and 41 7C 
with the conductor 421 C and of the electrodes 41 1 D and 
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41 7D with the conductor 421 D, are respectively referred 
to as a switch portion 431 C and a switch portion 431 D 
(see FIG. 23). It is evident from the above description 
that an OR circuit is formed by these switch portions 
431 A, 431 B, 431 C and 431 D, however it is also suitable 
for these switch portions 431 A, 431 B, 431 C and 431 D to 
form an AND circuit. 

[0185] In this seating detection switch 401 there are 
four switch portions 431 A, 431 B, 431 C and 431 D, how- 
ever it is also suitable for there to be one switch portion 
or a plurality of switch portions. 

[0186] In the seating detection switch 401, the 
film-form substrate 403 (or the seating detection switch 
401 ) extends along as one single body on the side having 
the terminals 409 and 41 5 and branches in to two exten- 
sions on the side having the switch portions 431 A and 
431 B and 431 C and 431 D, however the film-form sub- 
strate (or the seating detection switch) may be of another 
suitable form. 

[0187] Further, the shape and position of installation 
of the conductor 413 or the conductor 419 may be 
changed to accommodate change in the shape of the 
film-form substrate or the number of switch portions. 
[01 88] When forming the switch portions 431 A, 431 B, 
431 C and 431 D, the spacer 405 or the film-form member 
407 may also be formed as, individual round shaped 
members 433A, 433B, 433C and 433D as shown by the 
double dash chain line in FIG. 23. 

Seventh Embodiment 

[0189] FIG. 29 is a schematic view of the seating de- 
tection switch 441 accordong to a seventh embodiment 
of the present invention. 

[0190] The seating detection switch 441 differs from 
the seating detection switch 401 according to the sixth 
embodiment in the shape of the film-form substrate 443, 
the spacer 445 and the film-form member 447, as well 
as in having nine switch portions 449A to 4491. In all other 
respects, this seating detection switch 441 is substan- 
tially the same as the seating detection switch 401 . 
[01 91 ] That is to say, the film-form substrate 443, spac- 
er 445 and film-form member 447 branch into three at 
that side of the seating detection switch 441 opposite to 
the side at which the terminal 409 and the terminal 415 
are installed, and three switch portions are provided on 
each of these branches. The switch portions 449A to 4491 
form an OR circuit. 

[0192] At the side of the film-form substrate 443 where 
the terminals 409 and 415 are installed, a long region 
(part) 451 is formed, providing double-sided tape 430A 
(formed substantially the same as the double-sided tape 
430 according to the sixth embodiment) that is thinner 
than the spacer 445, instead of the spacer 445. 
[0193] The seating detection switch 441 installed on a 
car seat to 453 will now be described. 
[01 94] FIG. 30 shows the seating detection switch 441 
installed on the seat 453 of a car with the external cov- 



ering of the seat 453 removed. Accordingly, when a car 
in which the seat 453 is installed is sold for use, the seat- 
ing detection switch 441 would be covered with an ex- 
ternal seat covering and therefore could not be seen from 

5 the outside. 

[01 95] The seat 453 comprises a seating part 455 and 
seat back 457. For comfortable seating of a passenger 
the center area of the seating part 455 in the widthwise 
direction is divided into three parts; a front part 455A, a 

10 center part 455B and a rear part 455C. 

[0196] The seating detection switch 441 is installed 
conforming to the surface of the rear part 455C so that 
the side of the switch 441 having the region 451 where 
the spacer and the film-form member are removed, faces 

15 toward the rear of the seat 453. The end of the region 
451 (the end at the rearof the seat 453) enters in between 
the seating part 455 and the seat back457, while a wiring 
harness extends from the terminals 409 and 415 dis- 
posed at the end of the region 451. The terminals 409 

20 and 450 and the wiring harness are concealed by the 
image of the seat 453 and therefore do not appear in 
FIG. 30. 

[0197] When a passenger sits in the seat 453 at least 
one from among the switch portions 449A-449I becomes 

25 conductive (turns ON) in response to the weight of the 
passenger, and the part of the rear part 455C of the seat 
453 where the bodyweight of the passenger is exerted 
substantially, that is to say, the region from just in front 
of the border of the rear part 455C and the seat back 457 

30 to the border of the rear part 455C in the center part 455B, 
is substantially depressed down. The seating detection 
switch 441 curves (bends) substantially at the region 451 
in response to this downward depression. 
[0198] The seating detection switch 441 is constructed 

35 substantially the same as the seating detection switch 
401 and therefore operates in substantially the same 
manner as the switch 401 and furnishes substantially the 
same effects. 

[0199] As described above, the region 451 has the 

"^0 double-sided tape 430 instead of the spacer 445 and the 
thickness of the region is thereby reduced. Accordingly, 
in the same manner as the seating detection switch 401 , 
even if the seating detection switch 441 curves (bends) 
substantially in the thickness direction at the region 451 , 

45 the stress arising in film-form substrate 443 at the region 
451 is small. Thus, even though the region 451 is sub- 
jected to being substantially curved repeatedly due to the 
action of passengers sitting down in and standing up from 
the seat 453, the region 451 is resilient and does not 

50 sustain damage easily. 

[0200] Further, the spacer 445 having adhesive on 
both sides thereof is not provided in the region 451 . Thus, 
there is no concern that the conducting wires 459A and 
459B fixed to the film-form substrate 443 will transfer 

55 from the film-form substrate 443 toward the spacer 445 
and peel off when substantial bending action occurs re- 
peatedly. Accordingly, the occurrence of damage to the 
seating detection switch 441 due to wire breakage of the 
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conducting wires 459A and 459B is substantially prevent- 
ed. 

Eighth Embodiment 

[0201] FIG. 31 is a schematic view of the seating de- 
tection switch 461 according to an eighth embodiment of 
the present invention. 

[0202] The seating detection switch 461 differs from 
the seating detection switch 441 according to the seventh 
embodiment in that the regions 463A, 463B and 463C in 
which double-sided tape 430B is provided instead of the 
spacer, which is removed, are further separated from the 
terminals 409 and 415, and are each formed long in the 
center part of a film-form substrate 463 which branches 
into three. In all other respects, this seating detection 
switch 441 is substantially the same as the seating de- 
tection switch 401 . 

[0203] The seating detection switch 461 is constructed 
substantially the same as the seating detection switches 
401 and 441 and therefore operates in substantially the 
same manner and furnishes substantially the same ef- 
fects as the switches 401 and 441 . 
[0204] The seating detection switch 461 installed on a 
car seat to 473 will now be described. 
[0205] FIG. 32 shows the seating detection switch 461 
installed on the seat 473 of a car. 
[0206] The seat 473 comprises a seating part 475 and 
seat back 477. For comfortable seating of a passenger 
the center area of the seating part 475 in the widthwise 
direction is divided into three parts; a front part 475A, a 
center part 475B and a rear part 475C. In this respect 
the seat 473 is the same as the seat 453, however, the 
border PL1 between the center part 475B and the rear 
part 475C is positioned more to the rear in the case of 
the seat 473 than in the case of the seat 453. 
[0207] The seating detection switch 461 is installed on 
the seat 473 such that the regions 463A, 463B and 463C 
of the switch 461 span over the border PL 1. 
[0208] When a passenger sits in the seat 473 at least 
one from among the switch portions 449A-449I becomes 
conductive (turns ON) in response to the weight of the 
passenger. Further, as the body weight of the passenger 
exerts more substantially on either the rear part 475C or 
the center part 475B, a difference in weight dispersal 
arises at the border PL1 , in response to which, each of 
the regions 463A, 463B and 463C curve substantially. 
[0209] In this way, even though the regions 463A, 
463B and 463C are bent to curve substantially, because 
they are of a thin form, in the same manner as the seventh 
embodiment, damage to or wire breakage in those parts 
is substantially prevented. 

Ninth Embodiment 

[0210] In a seating detection switch according to the 
ninth embodiment of the present invention the configu- 
ration of the conductors and terminals disposed on the 



film-form substrate and film-form member differs from 
that found in the sixth to eighth embodiments, but in all 
other respects, the configuration is substantially the 
same as the sixth to eighth embodiments. 

5 [0211] In the seating detection switches according to 
the sixth to eighth embodiments, two terminals and con- 
ductors are disposed on the film-form substrate, conduc- 
tors are disposed on the film-form member and terminals 
become conductive via the conductors. On the other 

10 hand, in the case of the ninth embodiment, a terminal 
and a conductor are disposed on a film-form substrate 
and film-form member respectively, and the terminal dis- 
posed on the film-form substrate becomes conductive 
with the terminal disposed on the film-form member as 

^5 the conductor disposed on the film-form substrate be- 
comes conductive with the conductor disposed on the 
film-form member. 

[021 2] In other words, the seating detection switch ac- 
cording to this ninth embodiment comprises: a first con- 

20 ductor fixed to one of the surfaces of a film-form substrate 
(the surface facing a film-form member; the surface fac- 
ing a spacer) made of insulating material, providing a first 
terminal at one end and a first electrode at other end; 
and a second conductor fixed to one of the surfaces of 

25 the film-form member (the surface facing the film-form 
substrate; the surface facing the spacer) made of insu- 
lating material, providing a second terminal at one end 
and a second electrode at the other end. The surface of 
the film-form substrate on which that first conductor is 

30 disposed and the surface of the film-form member on 
which the second conductor is disposed mutually oppose 
each other, and when a passenger sits down in a seat 
on which this seating detection switch is installed the first 
electrode and the second electrode come into contact 

35 and the first terminal and the second terminal become 
conductive. 

[021 3] Accordingly, in the same manner as the seating 
detection switch according to each of the above de- 
scribed embodiments, in the seating detection switch ac- 
cording to the ninth embodiment, the area that curves 
substantially does not easily sustain damage or wire 
breakage. 

Tenth Embodiment 

45 

[0214] FIG. 33 is a schematic view of the seating de- 
tection switch 201 according to a tenth embodiment of 

the present invention 

[0215] In the same manner as the conventional seating 
50 detection switch 300 or the seating detection switch 1 1 1 
according to the fifth embodiment of the present inven- 
tion, the detection switch 201 is for example arranged at 
the rear side of the covering of a seat that a person can 
sit in, operates in response to the body weight of a pas- 
55 senger who sits down in the seat and is used as a seating 
detection device for detecting whether or not a passenger 
is sitting in the seat. 

[0216] The seating detection switch 201 comprises a 



50 



18 



35 



EP 1 626 423 A1 



36 



spacer that is the same as the spacer 304 of the conven- 
tional seating detection switch 300 (see FIG. 4). A 
film-form substrate 203 is arranged on one surface of the 
spacer 304 while a film-form member 205 is arranged on 
the other surface of that spacer 304. The film-form sub- 5 
strate 203 and the spacer 304, and the film-form member 
205 and the spacer 304 are adhered together by for ex- 
ample, an adhesive agent. 

[021 7] The cross-section at the contact part of the seat- 
ing detection switch 201 (the cross-section in the thick- io 
ness direction of the seating detection switch 201 ; the 
cross-section 1 1 -I I in FIG. 33) is formed the same as in 
the conventional seating detection switch 300 (see FIG. 
2). 

[0218] FIG. 34 is a schematic view of the film-form sub- ^5 
strate 203 of the seating detection switch 201 . 
[021 9] The film-form substrate 203 is flexible and com- 
prises an insulating body of PEN resin or PET resin or 
the like in a thin, film form. 

[0220] The film-form substrate 203 is formed thinly and 20 
comprises a proximal (side) region 203A formed as a 
long, thin belt like shape at a determined width. At the 
end part of the proximal region 203A a intermediate re- 
gion 203B is integrally provided, formed as a long, thin 
belt like shape at a determined width. 25 
[0221] The longitudinal direction of the proximal region 
203A and the longitudinal direction of the intermediate 
region 203B are substantially orthogonal, the central part 
in the longitudinal direction of the intermediate region 
203B connects to the end part of the proximal region 30 
203A so that a letter T shape region is formed by the 
proximal region 203A and the intermediate region 203B. 
[0222] At one end in the longitudinal direction of the 
intermediate region 203B a first distal (side) region 203C 
is integrally provided, formed as a long, thin, belt like 35 
shape at a determined width. The longitudinal direction 
of the intermediate region 203B and the longitudinal di- 
rection of the first distal region 203C are substantially 
orthogonal, the central part in the longitudinal direction 
of the first distal region 203C connects to the end part in "^o 
the longitudinal direction of the intermediate region 203B. 
[0223] At the other end in the longitudinal direction of 
the intermediate region 203B a second distal (side) re- 
gion 203D formed in the same manner as the first distal 
region 203G is integrally provided in the same manner ^5 
as the first distal region 203C. A letter H shape is formed 
by the intermediate region 203B, the first distal region 
203C and the second distal region 203D. 
[0224] Formed according to the above described con- 
figuration, the film-form substrate 203 branches into a 50 
plurality in the direction from the proximal part to the distal 
parts. Further, in relation to the centerline CL1 that pass- 
es through the center part in the widthwise direction of 
the proximal region 203A as it extends in the longitudinal 
direction of that proximal region 203A, the film-form sub- 55 
strate 203 is formed linearly symmetrically, while each 
of the terminals of the first and second distal regions 203C 
and 203D are arranged mutually substantially spaced 



apart. 

[0225] A first terminal 207 and a second terminal 209 
are disposed spaced apart on the base part side (the 
opposite side to the intermediate region 203B) of the 
proximal region 203A on one of the surfaces of the 
film-form member 203. The first terminal 207 is posi- 
tioned at the side where the first distal region 203C is 
disposed, while the second terminal 209 is positioned at 
the side where the second distal region at 203D is dis- 
posed. Further, the first and second terminals 207 and 
209 are disposed positioned linearly symmetrically in re- 
lation to the centerline CL1. 

[0226] The first terminal 207 and the second terminal 
209 are used to electrically connect the seating detection 
switch 201 to connectors extending from another electri- 
cal device, such as for example a control device of a car. 
The first and second terminals 207 and 209 are connect- 
ed to another electrical device via a connection means, 
such as a connector or eyelet. 

[0227] An appropriate number of contacts 21 1 A and 
21 IB comprising a first contact arrangement 211 that 
become electrically conductive with the first terminal 207, 
are disposed on the surface of the film-form substrate 
203 facing the film-form member 205 (the surface on the 
inner side; one of the surfaces of the film-form substrate 
203). 

[0228] More specifically, the contacts 21 1 A and 21 1 B 
are disposed respectively in the center part in the width- 
wise direction of the first distal region 203C, at both end 
parts (both ends) in the longitudinal direction of the first 
distal region 203C. Further, a first conduction route 213 
is formed on the surface of the film-form substrate 203 
facing the film-form member 205, while the first terminal 
207 and first contacts 211 A and 21 IB are electrically 
connected, conducting via this first conduction route 21 3. 
[0229] This first conduction route 213 extends at the 
first distal region 203C side in the widthwise direction of 
the proximal region 203A, straight in the longitudinal di- 
rection of the proximal region 203A from the first terminal 
207 to the center part in the widthwise direction of the 
intermediate region 203B, and then straight in the longi- 
tudinal direction of the intermediate region 203B from the 
center part in the widthwise direction of the intermediate 
region 203B to the center part in the widthwise direction 
of the distal region 203C. 

[0230] Moreover, the first conducting route 213 

branches into two parts at the place where it extends to 
the center part in the widthwise direction of the first distal 
region 203C: one branch extends straight in the longitu- 
dinal direction of the first distal region 203C to one of the 
fi rst contacts 21 1 A, and is connected to the contact 21 1 A. 
[0231 ] Further, the other branch of the first conducting 
route 213 extends straight in the longitudinal direction of 
the first distal region 203G to the other of the first contact 
21 1 B, and is connected to the contact 21 1 B. 
[0232] In other words, in coordination to the branching 
of the film-form substrate 203 into a plurality as it extends 
from the intermediate region 203 B to the first distal region 
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203C, the first conduction route 213 also brancines, and 
the contacts 21 1 A and 21 1 B are disposed at each of the 
ends of the branched conduction route 213. 
[0233] Further, on the surface of the film-form sub- 
strate 203 facing the film-form member 205 (the surface 
of the inner side; one of the surfaces of the film-form 
substrate 203), the appropriate number of contacts 21 5A 
and21 SBcomprising asecond contact arrangement21 5, 
are disposed symmetrical with the contacts 211 A and 
211 B of the first contact arrangement 21 1, in relation to 
the centerline CLI. 

[0234] As the contacts 21 5A and 21 5B are disposed 

on the second distal region 203D that is substantially 
spaced apart from the first distal region 203C, those con- 
tacts are substantially spaced apart from the first contact 
arrangement 201 (contacts 21 1 A, 21 1 B). 
[0235] I n the seating detection switch 201 , the distance 
between the contact arrangement 21 1 and the contact 
arrangement 215 is longer than the distance between 
the contacts comprising each of those contact arrange- 
ments. For example, the distance between the contact 
21 1 A that is one of the contacts comprising the first con- 
tact arrangement 21 1 and the contact 21 5A that is one 
of the contacts comprising the second contact arrange- 
ment 215, is greater than the distance between the con- 
tact 21 1 A and the contact 21 1 B that is the other of the 
contacts comprising the first contact arrangement 21 1 . 
[0236] A second conduction route 217 is also formed 
on the surface of the film-form substrate 203 facing the 
film-form member 205, and the second terminal 209 and 
contacts 21 5A and 21 5B become electrically conductive 
via this second conduction route 217. In relation to the 
centerline CLI , the second conduction route 217 is dis- 
posed symmetrical with the first conduction route213. 
[0237] The contacts 211 A, 21 IB, 21 5A and 21 5B as 
well as the conduction routes 213 and 217 are formed 
for example from a thin silver fixed by being printed on 
to the surface of the film-form substrate 203 and a thin 
carbon disposed on the silver. 

[0238] The spacer 304 (see FIG. 4) is flexible and of 
a film-form insulating body of PEN resin or PET resin or 
the like, like the film-form substrate 203. 
[0239] The external shape of the spacer 304 is formed 
of substantially the same shape as the film-form sub- 
strate 203. That is to say, where the film-form substrate 
203 is adhered to one of the surfaces of the spacer 304 
for forming the seating detection switch 201 , the external 
shape of the spacer 304 and that of the film-form sub- 
strate 203 are substantially, mutually in conformance. 
[0240] However, the position on the spacer 304 corre- 
sponding to the base part side of the proximal side region 
203A of the film-form substrate 203 (the position corre- 
sponding to the location where the terminals 207 and 209 
are disposed on the film-form substrate 203) is removed, 
so that when the film-form substrate 203 is adhered to 
one of the surfaces of the spacer 304, the terminals 207 
and 209 disposed on the film-form substrate 203 are not 
hidden, but are exposed. 



[0241] Through holes 320A-320D penetrating through 
the spacer 304 in the thickness direction are disposed 
respectively in positions in the spacer 304 corresponding 
to the positions at which the contacts 21 1 A, 21 1 B, 21 5A 
5 and 215B are disposed. 

[0242] FIG. 35 is a schematic view of the film-form 
member 205 of the seating detection switch 201 . 
[0243] This film-form member 205 is flexible, and of a 
film-form insulating body of PEN resin or PET resin or 
the like, like the film-form substrate 203 or the spacer 304. 
[0244] The external shape of the film-form member 
205 is formed of substantially the same shape as the 
spacer 304. 

[0245] Further, on the surface of the film-form member 
205 facing the film-form substrate 203 (the surface of the 
inner side; one of the surfaces of the film-form member 
205), are disposed a third contact arrangement 21 9 com- 
prising the appropriate number of contacts 21 9A and 
21 9B, opposing the respective contacts 21 1 A and 21 1 B 
of the first contact arrangement, so as to be able to con- 
tact those contacts, and a fourth contact arrangement 
221 comprising the appropriate numberof contacts 221 A 
and 221 B, opposing the respective contacts 21 5A and 
21 5B of the second contact arrangement, so as to be 
able to contact those contacts. 

[0246] In other words, when the film-form substrate 
203, the spacer 304 and the film-form member 205 are 
layered successively for forming the seating detection 
switch 201 , one contact 21 1 A of the first contact arrange- 
ment 21 1 and one contact 21 9A of the third contact ar- 
rangement 219 are positioned mutually separated and 
facing each other, the spacer 304 interposed therebe- 
tween (the through hole 320A of the spacer 304 there- 
between) (see FIG. 2). In the same manner, the other 
contact 21 1 B of the first contact arrangement 21 1 and 
the other contact 21 9B of the third contact arrangement 
219 are positioned mutually separated and facing each 
other; one contact 21 5A of the second contact arrange- 
ment 215 and one contact 221 A of the fourth contact 
arrangement 221 are positioned mutually separated and 
facing each other; and the other contact 21 5B of the sec- 
ond contact arrangement 21 5 and the other contact 221 B 
of the fourth contact arrangement 221 are positioned mu- 
tually separated and facing each other. 
[0247] The appropriate contacts of the third contact 
arrangement 21 9 are directly, electrically conductive with 
the appropriate contacts of the fourth contact arrange- 
ment 221. For example, as shown in FIG. 35, all of the 
contacts 21 9A, 21 9B, 221 A and 221 B comprising the 
third contact arrangement 21 9 and the fourth contact ar- 
rangement 221 are electrically conductive via a third con- 
duction route 223 disposed on the surface of the film-form 
substrate 205 facing the film-form member 203. 
[0248] The third conduction route 223 forms overall a 
letter H shape disposed on the surface of the film-form 
substrate 205 facing the film-form member 203, compris- 
ing a first linear region 223A mutually joining one contact 
21 9A and the other contact 21 9B of the third contact ar- 
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rangement 219; a second linear region 223B mutually 
joining one contact 221 A and the other contact 221 B of 
the fourth contact arrangement 221 ; and a third linear 
region 223C mutually joining the center part of the first 
linear region 223A with the center part of the second lin- 
ear region 2238. 

[0249] In the same manner as each of the contacts 
21 1 A, 21 1 B, 21 5A, and 21 5B and the conduction routes 
21 3 and 21 7 on the film-form substrate 203, the contacts 

21 9A, 21 9B, 221 A and 221 B, and the conduction route 
223 are formed for example from a thin silver fixed by 
being printed on to the surface of the film-form member 
205 and a thin carbon disposed on the silver. 
[0250] The contacts and conduction routes of each of 
the embodiments of this invention are constructed in the 
same manner as the above described contacts and con- 
duction routes. 

[0251] FIG. 36 is a circuit diagram of the seating de- 
tection switch 201 . 

[0252] When the seating detection switch 201 is in- 
stalled on a seat and a person sits down in that seat, the 
seating detection switch 201 (the film-form substrate 203 
and the film-form member 205) bends, then, when one 
contact 21 1 A of the first contact arrangement 21 1 and 
one contact 21 9A of the third contact arrangement 219 
or the other contact 21 1 B of the first contact arrangement 
21 1 and the other contact 21 9B of the third contact ar- 
rangement 21 9 come into contact, moreover, when one 
contact 21 5A of the second contact arrangement 215 
and one of contact 221 A of the fourth contact arrange- 
ment 221 or the other contact 21 5B of the second contact 
arrangement 21 5 and the other contact 221 B of the fourth 
contact arrangement 221 come into contact, the first ter- 
minal 207 becomes electrically conductive with the sec- 
ond terminal 209 enabling the seating of that person to 
be detected. 

[0253] That is to say, in this embodiment if contacts of 
two locations positioned substantially spaced apart with 
respect to each other do not come into mutual contact, 
the first terminal 207 does not become electrically con- 
ductive with the second terminal 209. 
[0254] Accordingly, in this seating detection switch 201 
these terminals do not become mutually electrically con- 
ductive simply as the contacts of a contact pairing in one 
location come into mutual contact with each other, there- 
by preventing erroneous detection of the seating of a 
person in a seat in which the seating detection switch 
201 is installed. 

[0255] In other words, detection of the seating of a per- 
son requires the mutual contact of contacts of a plurality 
of contact pair locations, and the seating detection switch 
201 comprises AND circuits as a condition for the detec- 
tion of the seating of a person. 

[0256] In the case of the conventional seating detec- 
tion switch 300, there is concern that repeated contact 
and separation between the contacts of a single contact 
pairing occurring due to vibrations while a car having the 
seating detection switch 300 installed on a seat] is run- 



ning, may cause a warning light to flash (such as flashing 
of a warning light when a seat belt is not fastened despite 
the fact that a person is sitting in the seat), causing an- 
noyance to the driver. 

5 [0257] However, in the case of this seating detection 
switch 201 related to this tenth embodiment, if there is 
not mutual contact between two contact pairings that are 
mutually spaced apart, the first terminal 207 does not 
become electrically conductive with the second terminal 

10 209, thereby preventing erroneous flashing of a warning 
light, and avoiding the discomfort potentially experienced 
by a driver. 

[0258] Further, in the case of the conventional seating 
detection switch 300, discrepancies may arise in the 
15 spacing between contacts of each contact pairing due to 
the precision achieved in the processing of the various 
components such as the film-form substrate 302, the 
spacer 304 and the film-form member 306 or in the pre- 
cision achieved when assembling these components to- 
20 gether. For example, under normal condition in which a 
person is not sitting in a seat in which the switch 300 is 
installed, the distance between the contact 308A and the 
contact 31 4A is small in comparison to the distance be- 
tween the contact 308B and the contact 31 4B or between 
25 the contact 308C and the contact 31 4C. 

[0259] Further, in the case of the conventional seating 
detection switch, as the distance between contacts is 
small, there may be contact between contacts of a con- 
tact pairing due to vibrations occurring as a car in which 
30 the switch is installed runs, causing erroneous detection 
of the seating of a person when in fact a person is not 
seated. 

[0260] However, in the case of the seating detection 
switch 201 according to this embodiment, if there is not 
35 contact between the contacts of two contact pairings mu- 
tually spaced apart, the first terminal 207 does not be- 
come electrically conductive with the second terminal 
209, thereby substantially preventing erroneous detec- 
tion resulting from the degree of accuracy achieved in 
'^0 the processing and assembly of the components of the 
switch. 

[0261 ] Further, in the case of the conventional seating 
detection switch 300, due to the condition of the switch 
301 when installed, discrepancies may arise in the dis- 
^5 tance existing between contacts of each contact pairing 
in the same manner as this occurs due to the degree of 
processing or assembling accuracy achieved. For exam- 
ple, if one of the contact pairings is positioned in a part 
the radius of curvature on the seat face of which is smaller 
50 than that of another contact pairing, the seating detection 
switch may bend slightly at that part having the small 
radius of curvature, such that the distance between the 
contacts of that one contact pairing becomes smaller 
than the distance between contacts of the other contact 
55 pairing. 

[0262] Moreover, in a contact pairing for which the dis- 
tance between contacts is small, there may be contact 
between contacts caused due to vibrations occurring as 
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the car runs, causing erroneous detection of tlie seating 
of a person even wlnen a person is not seated. 
[0263] Again, in the case of the seating detection 
switch 201 according to this embodiment, if there is not 
mutual contact between the contacts of two contact pair- 
ings mutually spaced apart, the terminal 207 does not 
become electrically conductive with the terminal 209, 
therebysubstantiallypreventing erroneous detection due 
to the condition of installation as above. 

Eleventh Embodiment 

[0264] FIG. 37 is a schematic view of the seating de- 
tection switch 201a according to an eleventh embodi- 
ment of the present invention. 

[0265] The seating detection switch 201 a differs from 
that of the tenth embodiment in the configuration of the 
conduction route by which the contacts 21 9A, 21 9B, 
221 A and 221 B disposed on the film-form member 206 
become conductive. In all other respects, the seating de- 
tection switch 201 a is the same as that according to the 
tenth embodiment and furnishes the same effects. 
[0266] FIG. 38 is a schematic view of the film-form 
member 206 of the seating detection switch 201 a. 
[0267] Instead of the third conduction route 223 of the 
tenth embodiment, the film-form member 206 has: a 
fourth conduction route 225 disposed thereon, having an 
upside down U shape in relation to the shape of the 
film-form member 206; and a fifth conduction route 227 
disposed thereon spaced apart from the fourth conduc- 
tion route 225, having a U shape in relation to the shape 
of the film-form member 206. The external shape of the 
film-form member 206 is the same as that of the film-form 
member 205 according to the tenth embodiment. 
[0268] The contact 21 9A comprising the third contact 
arrangement 219 becomes electrically conductive with 
the contact 221 A comprising the fourth contact arrange- 
ment 221 via the fourth conduction route 225. The other 
contact 21 98 comprising the third contact arrangement 
21 9 becomes electrically conductive with the other con- 
tact 221 B of the fourth contact arrangement 221 via the 
fifth conduction route 227. 

[0269] That is to say, the contacts of the third contact 
arrangement 219 become electrically connected via the 
conduction routes with the corresponding contacts of 
their respective pairs, comprising the fourth contact ar- 
rangement 221 . 

[0270] FIG. 39 is a circuit diagram of the seating de- 
tection switch 201a. As shown, the seating detection 
switch 201 a comprises a combination of a plurality of 
AND circuits and a plurality of OR circuits. 
[0271 ] When a person sits down in a seat on which the 
seating detection switch 201a is installed, the seating 
detection switch 201 a bends. Then, the first terminal 207 
becomes electrically conductive with the second terminal 
209 enabling the seating of the person to be detected 
when one contact 21 1 A of the first contact arrangement 
21 1 comes into contact with one contact 21 9A of the third 



contact arrangement 219 and one contact 21 5A of the 
second contact arrangement 21 5 comes into contact with 
one contact 221 A of the fourth contact arrangement 221 , 
or, the other contact 21 1 B of the first contact arrangement 
5 21 1 comes into contact with the other contact 21 9B of 
the third contact arrangement 21 9 and the other contact 
21 5B of the second contact arrangement 21 5 comes into 
contact with the other contact 221 B of the fourth contact 
arrangement 221 . 

10 

Twelfth Embodiment 

[0272] FIG. 40 is a schematic view of the seating de- 
tection switch 201b according to a twelfth embodiment 

f5 of the present invention. 

[0273] The seating detection switch 201 b differs from 
that of the tenth embodiment in that the appropriate 
number of contacts of the third contact arrangement 21 9 
and the appropriate number of contacts of the fourth con- 

20 tact arrangement 221 disposed on the film-form member 
233 become mutually, electrically conductive via another 
contact arrangement. In all other respects, the seating 
detection switch 201 b is the same as the switch according 
to the tenth embodiment and furnishes the same effects. 

25 [0274] The cross-section of the contacts of the seating 
detection switch 201 b (the cross-section in the thickness 
direction of the seating detection switch 201b; shown in 
FIG. 40 by the line ll-ll), is the same as that in the con- 
ventional seating detection switch 300 and the seating 

30 detection switch 201 according to the tenth embodiment 
(see FIG. 2). 

[0275] FIG. 41 is a schematic view of the film-form 
member 229 of the seating detection switch 201b. 
[0276] The difference between this film-form member 

35 229 and the film-form number 223 of the tenth embodi- 
ment is that a belt shaped first protruding part 229A is 
disposed on the first distal region 203C side of the center 
part in the longitudinal direction of the intermediate region 
203B, and a belt shaped second protruding part 229B 

^0 like the first protruding part 229A, is disposed on the sec- 
ond distal region 203D side of the center part in the lon- 
gitudinal direction of the intermediate region 203B. 
[0277] At the end part of the first protrudi ng part 229 A, 
on the surface of the film-form substrate 229 facing the 

45 film-form member 233, a fifth contact arrangement 235 
is disposed, comprising a suitable number of fifth con- 
tacts 235A. The contacts 235A are disposed substantially 
spaced apart from the first contact arrangement 21 1 and 
the second contact arrangement 21 5. 

50 [0278] Further, atthe end part of the second protruding 
part 229B, on the surface of the film-form substrate 229 
facing the film-form member 233, a sixth contact arrange- 
ment 237 is disposed, comprising a suitable number of 
sixth contacts 237A. The contacts 237A are disposed 

55 substantially spaced apart from the first contact arrange- 
ment 21 1 , the second contact arrangement 21 5 and the 
fifth contact arrangement 235. 

[0279] The contacts 235A of the fifth contact arrange- 
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ment 235 and the contacts 237A of the sixth contact ar- 
rangement 237 become mutually, electrically conductive 
via a third conduction route 239 formed in a U shape in 
relation to the first protruding part 229A, the second pro- 
truding part 229B and intermediate region 203B. 
[0280] FIG. 42 is a schematic view of the spacer 231 . 
[0281] The externai shape of the spacer 231 is sub- 
stantially the same as that of the film-form substrate 229, 
in the same manner as the tenth embodiment. Accord- 
ingly, a first protruding part 231 A corresponding to the 
first protruding part 229A and a second protruding part 
231 B corresponding to the second protruding part 229B 
are disposed on the spacer 231. Through holes 231 C 
and 231 D are formed in the first protruding part231 A and 
the second protruding part 231 B respectively, positioned 
corresponding to contacts 235A and 237A comprising 
the fifth and sixth contact arrangements disposed on the 
film-form substrate 229. 

[0282] FIG. 43 is a schematic view of the film-form 
member 233. 

[0283] The external shape of the film-form member 
233 is substantially the same as that of the film-form sub- 
strate 229, in the same manner as the tenth embodiment. 
Accordingly, the first protruding part 233A corresponding 
to the first protruding part 229A and the second protruding 
apart 233B corresponding to the second protruding part 
229B are disposed on the film-form member 233. 
[0284] In the same manner as the tenth embodiment, 
a third contact arrangement 21 9 comprising the third con- 
tacts 21 9A and 21 9B, and a fourth contact arrangement 
comprising the fourth contacts 221 A and 221 B are dis- 
posed on the film-form member 233. 
[0285] An appropriate number of contacts 241 A com- 
prising a seventh contact arrangement 241 are disposed 
at the end part of the first protruding part 233A, opposing 
the contacts 235A comprising the fifth contact arrange- 
ment 235, so as to be capable of coming into contact with 
the fifth contact arrangement 235. 
[0286] In the same manner, an appropriate number of 
contacts 243A comprising an eighth contact arrange- 
ment 243 are disposed at the end part of the second 
protruding part 233B, opposing the contacts 237A com- 
prising the sixth contact arrangement 237, so as to be 
capable of coming into contact with the sixth contact ar- 
rangement. 

[0287] The contacts 21 9A and 21 9B comprising the 
third contact arrangement 219 become electrically con- 
ductive via a fourth conduction route 245 with the contact 
241 A comprising the seventh contact arrangement 241 . 
[0288] In the same manner, the contacts 221 A and 
221 B comprising the fourth contact arrangement 221 be- 
come electrically conductive via a fifth conduction route 
247 with the contact 243A comprising the eighth contact 
arrangement 243. 

[0289] In other words, all of the contacts 235 A and 
237A comprising the fifth contact arrangement 235 and 
the sixth contact arrangement 237 disposed on the 
film-form substrate 229 become mutually electrically con- 



ductive via the third conduction route 239; all of the con- 
tacts 21 9A, 21 9B and 241 A comprising the third contact 
arrangement 21 9 and the seventh contact arrangement 
241 disposed on the film-form member 233, become mu- 
5 tually electrically conductive via the fourth conduction 
route 245; and all of the contacts 221 A, 221 B and 243A 
comprising the fourth contact arrangement 221 and the 
eighth contact arrangement 243 become mutually con- 
ductive via the fifth conduction route 247. 
10 [0290] As described above, the appropriate number of 
contacts of the third contact arrangement 219 become 
electrically conductive via another contact arrangement 
with the appropriate number of contacts of the fourth con- 
tact arrangement 221 . 

[0291] That is to say, one contact 21 9A of the third 
contact arrangement 219 and one contact 221 A of the 
fourth contact arrangement 221 become mutually elec- 
trically conductive via the fourth conduction route 245, 
the contact 241 A of the seventh contact arrangement 
241 and the contact 235A of the fifth contact arrangement 
235 opposing this contact 241 A, as well as the third con- 
duction route 239, the contact 237A of the sixth contact 
arrangement 237, the contact 243A of the eighth contact 
arrangement 243 opposing this contact 237A, as well as 
the fifth conduction route 247. 

[0292] FIG. 44 is a circuit diagram of the seating de- 
tection switch 201b constructed as above described. 
[0293] When the seating detection switch 201b is in- 
stalled on a seat and a person sits down in that seat, the 
seating detection switch 201b bends. Then, the first ter- 
minal 207 becomes electrically conductive with the sec- 
ond terminal 209 enabling the seating of the person to 
be detected when one contact 21 1 A of the first contact 
arrangement 21 1 comes into contact with one contact 
21 9A of the third contact arrangement 21 9, or the other 
contact 21 1 B of the first contact arrangement 21 1 comes 
into contact with the other contact 21 9B of the third con- 
tact arrangement 219, moreover, one contact 21 5A of 
the second contact arrangement 21 5 comes into contact 
with one contact 221 A of the fourth contact arrangement 
221 or, the other contact 21 5B of the second contact 
arrangement 21 5 comes into contact with the other con- 
tact 221 B of the fourth contact arrangement 221 , more- 
over the contact 235A of the fifth contact arrangement 
235 comes into contact with the contact 241 A of the sev- 
enth contact arrangement 241 , and the contact 237A of 
the sixth contact arrangement 237 comes into contact 
with the contact 243A of the eighth contact arrangement 
243. 

[0294] In other words, if there is not contact between 
contact pairs at four locations substantially spaced apart 
from each other, the first terminal 207 does not become 
electrically conductive with the second terminal 209. 
[0295] Accordingly, in the same manner as the tenth 
embodiment, this seating detection switch 201b accord- 
ing to the twelfth embodiment very effectively enables 
prevention of erroneous detections of the seating of a 
person in a seat on which the switch 201b is installed 
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and prevents the occurrence of such erroneous detec- 
tions to a higher degree. 

Thirteenth Embodiment 

[0296] FIG. 45 is a schematic view of the seating de- 
tection switch 201 c according to a thirteenth embodiment 
of the present invention. FIG. 46 is a cross-sectional view 
along the line XLVI-XLVI of FIG. 45. 
[0297] The seating detection switch 201c differs from 
that of the tenth embodiment in the configuration of the 
contacts formed on the film-form substrate 249, the con- 
duction routes that make those contacts electrically con- 
ductive, connecting them to the first terminal 207 and the 
second terminal 209, and the contacts formed on the 
film-form member 251 . In all other respects, the seating 
detection switch 201c is substantially the same as that 
of the tenth embodiment, and furnishes substantially the 
same effects. 

[0298] In the same manner as the switch according to 
the tenth embodiment, the seating detection switch 201 c 
has a film-form spacer 304 (see FIG. 4) interposed be- 
tween a film-form substrate 249 arranged on one of the 
surfaces of the spacer 304 and a film-form member 251 
arranged on the other surface of the spacer 304. 
[0299] FIG. 47 is a schematic view of the film-form sub- 
strate 249 of the seating detection switch 201c. 
[0300] This film-form substrate 249 has disposed ther- 
eon contacts and a conduction route that differ in shape 
to those disposed on the film-form substrate 203 accord- 
ing to the tenth embodiment, but in all other respects is 
substantially the same as that film-form substrate 203. 
[0301] That is to say, in the same manner as the 
film-form substrate 203, the film-form substrate 249 com- 
prises a first terminal 207 and a second terminal 209. 
Further, a first contact arrangement 253 including the 
appropriate number of contacts 253A and 253B that be- 
come electrically conductive with the first terminal 207 
via a first conduction route 255, is disposed on the surface 
of the film-form substrate 203 facing the film-form mem- 
ber 251. 

[0302] One contact 253 A of the first contact arrange- 
ment 253 is disposed at one end in the longitudinal di- 
rection of the first distal region 203C, while the other con- 
tact 253B of that first contact arrangement 253 is dis- 
posed at the other end in the longitudinal direction of that 
first distal region 203C. 

[0303] Further, a second contact arrangement 257 
comprising the appropriate number of contacts 257A and 
257B that are electrically conductive with the second ter- 
minal 209 via a second conduction route 259, is disposed 
on the surface of the film-form substrate 259 that faces 
the film-form member 251 . 

[0304] In the same manner as the contact 253A and 
2538 of the first contact arrangement 253, the contacts 
257A and 2578 of the second contact arrangement 257 
also are disposed respectively at one end and the other 
end in the longitudinal direction of the second distal re- 



gion 203D. As the second distal region 203D is substan- 
tially spaced apart from the first distal region 203C, the 
second contacts 257A and 2578 are substantially sepa- 
rated from the first contact arrangement 253. 
5 [0305] Further, a third contact arrangement 261 com- 
phsing the appropriate number of contacts 261 A and 
261 8 is disposed in conformance with the circuit config- 
uration of the film-form member 205, on the surface of 
the film-form substrate 249 that faces the film-form mem- 
10 ber 251. The contacts 261 A and 261 B are positioned 
correlated to the contacts 253A and 2538 of the first con- 
tact arrangement 253 but slightly distanced from those 
contacts. 

[0306] More specifically, one contact 261 A comprising 
the third contact arrangement 261 is disposed slightly 
removed from one contact 253A comprising the first con- 
tact arrangement 253 toward the intermediate region 
203B side (the inner side). The other contact 261 B is 
disposed slightly removed from the other contact 2538 
comprising the first contact arrangement 253 toward the 
intermediate region 2038 side. 

[0307] A fourth contact arrangement 263 comprising 
the appropriate number of contacts 263A and 263B is 
disposed on the surface of the film-form substrate 249 
that faces the film-form member 251 , corresponding to 
the contacts 257A and 2578 of the second contact ar- 
rangement 257 and slightly removed from the contacts 
257A and 257B. In the same manner as the contacts 
261 A and 261 8 of the third contact arrangement 261 , the 
contacts 263A and 2638 of the fourth contact arrange- 
ment 263 also are disposed to the inner side of the con- 
tacts 257A and 2578 of the second contact arrangement 
257. 

[0308] The appropriate contacts of the third contact 
arrangement 261 becomeelectrically conductive with the 
appropriate contacts of the fourth contact arrangement 
263. More specifically, all of the contacts, 261 A, 2618, 
263A and 263D of the third contact arrangement 261 and 
the fourth contact arrangement 263 become mutually 
electrically conductive via a third conduction route 265 
disposed on the surface of the film-form substrate 249 
that faces the film-form member 251 . 
[0309] Formed according to the above described con- 
figuration, in relation to the centerline CL1 that passes 
through the center part in the widthwise direction of the 
proximal region 203A of the film-form substrate 249 and 
extends in the longitudinal direction of that proximal re- 
gion, the conduction routes 255, 259 and 265 form a lin- 
early symmetrical form, while the contacts comprising 
the contact arrangements 253, 257, 261 and 263 are 
arranged positioned linearly symmetrically in relation to 
that centerline CLI. 

[0310] The contact pairing 262A comprising one con- 
tact 253A of the first contact arrangement 253 and one 
contact 261 A of the third contact arrangement 261 is in- 
stalled in the position corresponding to one contact 21 1 A 
of the first contact arrangement 211 of the seating de- 
tection switch 201 according to the tenth embodiment 
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(see FIG. 34). In the same manner, the other contact 
pairings (e.g. contact pairing 262B) comprising the other 
contacts (e.g. contacts 253B or 261 B) also are installed 
in the position corresponding to the other contacts (e.g. 
contact 21 1 B)ofthe seating detection switch 201 accord- 
ing to the tenth embodiment. 

[0311] FIG. 48 is a schematic view of the film-form 
member 251 of the seating detection switch 201c. 
[031 2] Contacts 267A, 267B, 269A and 269B for ena- 
bling electrical conductivity between the pair forming con- 
tacts 253A and 261 A, 253B and 261 B, 253C and 261 C, 
and 253D and 261 D are disposed on the film-form mem- 
ber 251. 

[0313] That is to say, a fifth contact arrangement 267 
comprising the appropriate number of contacts 267A and 
267B is disposed on the surface of the film-form member 
251 facing the film-form substrate 249. 
[031 4] The contacts 267A and 267B of the fifth contact 
arrangement 267 are disposed opposing respectively, 
the appropriate first contact pairings 262A and 262B 
comprising the contacts 253A and 253B of the first con- 
tact arrangement 253 and the contacts 261 A and 261 B 
of the third contact arrangement 261 , so as to be able to 
come into contact with those contact pairings. 
[031 5] For example, one contact 267A of the fifth con- 
tact arrangement 267 is disposed opposing the first con- 
tact pairing 262A comprising one contact 253A of the first 
contact arrangement 253 and one contact 261 A of the 
third contact arrangement 261 . 

[0316] In the same manner, on the surface of the 
film-form member 251 facing the film-form substrate 249, 
a sixth contact arrangement 269 comprising the contacts 
269A and 269B disposed opposing respectively the sec- 
ond contact pairing 264A and 264B comprising the con- 
tacts 257A and 257B of the second contact arrangement 
257 and the contacts 263A and 263B of the fourth contact 
arrangement 263, so as to be able to come into contact 
with those contact pairings. 

[0317] FIG. 49 is a circuit diagram of the seating de- 
tection switch 201c configured as described. This circuit 
diagram is similar to the circuit diagram of the tenth em- 
bodiment (see FIG. 36). 

[0318] In this way, as a configuration is provided in 
which contacts comprising pairings are disposed togeth- 
er in proximity on the film-form substrate 249, it is not 
necessary to provide a conduction route for mutually, 
electrically connecting the contacts of the film-form mem- 
ber 251, thereby enabling the film-form member 251 to 
be of a simple structure. Further, the contacts forming 
pairs on the film-form substrate 249 can be electrically 
connected without using the film-form member 251, en- 
abling tests to be performed easily to determine the ex- 
istence of a wire breakage affecting the conduction 
routes 255 or 259 on the film-form substrate 249. 
[0319] When this seating detection switch 201c is in- 
stalled on a seat and a person sits down in that seat the 
seating detection switch 201c bends. Then, the first ter- 
minal 207 becomes electrically conductive with the sec- 



ond terminal 209 enabling the seating of the person to 
be detected when one contact 253A of the first contact 
arrangement 253 and one contact 261 A of the third con- 
tact arrangement 261 come into contact with one contact 

5 267A of the fifth contact arrangement 267, or, the other 
contact 253B of the first contact arrangement 253 and 
the other contact 261 B of the third contact arrangement 
261 come into contact with the other contact 267B of the 
fifth contact arrangement 267, moreover, one contact 

10 257A of the second contact arrangement 257 and one 
contact 263A of the fourth contact arrangement 263 
come into contact with one contact 269A of the sixth con- 
tact arrangement 269, or, the other contact 257B of the 
second contact arrangement 257 and the other contact 

15 263B of the fourth contact arrangement 263 come into 
contact with the other contact 269B of the sixth contact 
arrangement 269. 

Fourteenth Embodiment 

20 

[0320] FIG. 50 is a schematic view of the seating de- 
tection switch 201 d according to the fourteenth embod- 
iment of the present invention. 

[0321] This seating detection switch 201 d differs from 

25 the seating detection switch according to the thirteenth 
embodiment in the configuration of the conduction routes 
on a film-form substrate 271 enabling conduction be- 
tween the contacts 261 A and 261 B of the third contact 
arrangement 261 and the contacts 263A and 263B of the 

30 fourth contact arrangement 263. In all other respects, this 
switch 201 d is configured substantially the same as the 
switch according to the thirteenth embodiment and fur- 
nishes substantially the same effects. 
[0322] FIG. 51 is a schematic view of the film-form sub- 

35 strate 271 of the seating detection switch 201 d. This 
film-form substrate 271 has the same external form as 
the film-form substrate 249 of the seating detection 
switch 201c according to the thirteenth embodiment. 
[0323] Instead of the third conduction route 265 of the 

40 thirteenth embodiment, the film-form substrate 271 has 
a fourth conduction route 273 disposed thereon and 
formed in an upside down U shape in relation to the shape 
of the film-form substrate 271 , and a fifth conduction route 
275 disposed spaced apart from the fourth conduction 

"^5 route 273 and formed in a U shape in relation to the shape 
of the film-form substrate 271 . 

[0324] One contact 261 A comprising the third contact 
arrangement 261 becomes electrically conductive with 
one contact 263A comprising the fourth contact arrange- 

50 ment 263, via the fourth conduction route 273. The other 
contact 261 B comprising the third contact arrangement 
261 becomes electrically conductive with the other con- 
tact 263B comprising the fourth contact arrangement 263 
via the fifth conduction route 275. 

55 [0325] FIG. 52 is a circuit diagram of the seating de- 
tection switch 201 d configured as described above. 
[0326] When a person sits down in a seat on which 
this seating detection switch 201 d is installed the seating 
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detection switch 201 d (tine film-form substrate 271 and 
film-form member 251) bends. Tlien, the first terminal 
207 becomes electrically conductive with the second ter- 
minal 209 enabling the seating of the person to be de- 
tected when one contact 253A of the first contact arrange- 
ment 253 and one contact 261 A of the third contact ar- 
rangement 261 come into contact with one contact 267A 
of the fifth contact arrangement 267, moreover, one con- 
tact 257A of the second contact arrangement 257 and 
one contact 263A of the fourth contact arrangement 263 
come into contact with one contact 269A of the sixth con- 
tact arrangement 269, or, the other contact 253B of the 
first contact arrangement 253 and the other contact 261 B 
of the third contact arrangement 261 come into contact 
with the other contact 267B of the fifth contact arrange- 
ment 267, moreover, the other contact 257B of the sec- 
ond contact arrangement 257 and the other contact 263B 
of the fourth contact arrangement 263 come into contact 
with the other contact 269B of the sixth contact arrange- 
ment 269. 

[0327] In the case of the seating detection switch 201 c 
according to the thirteenth embodiment and the seating 
detection switch 201 d according to the fourteenth em- 
bodiment, the contacts of the third contact arrangement 
and the contacts of the fourth contact arrangement are 
directly electrically connected via conduction routes, 
however, these seating detection switches can also be 
configured such that the contacts become mutually elec- 
trically conductive via another contact arrangement as in 
the case of the seating detection switch 201 b according 
to the twelfth embodiment. 

Fifteenth Embodiment 

[0328] FIG. 53 is a schematic view of the seating de- 
tection switch 201 e according to a fifteenth embodiment 
of the present invention. 

[0329] The seating detection switch 201 e differs from 
that of the tenth embodiment in that the appropriate con- 
tacts of the third contact arrangement 219 and the ap- 
propriate contacts of the fourth contact arrangement 221 
installed on a film-form substrate 281 , become mutually, 
electrically conductive via another contact arrangement. 
In all other respects, this switch 201 e is configured sub- 
stantially the same as the switch according to the tenth 
embodiment and furnishes substantially the same ef- 
fects. 

[0330] One cross-section of the contacts of the seating 
detection switch 201 e (cross-section XLVI-XLVI; refer 
FIG. 46) is configured the same as in the case of the 
thirteenth embodiment, while another cross-section 
(cross-section ll-ll; refer FIG. 2) is configured the same 
as in the case of the tenth embodiment. 
[0331 ] FIG. 54 is a schematic view of a film-form sub- 
strate 277 of the seating detection switch 201 e. 
[0332] A point of difference between the film-form sub- 
strate 277 and the film-form substrate 203 according to 
the tenth embodiment is that the film-form substrate 277 



includes a belt shaped protruding part 277A in the center 
part in the longitudinal direction of the intermediate region 
203B, while on the end part of the belt shaped protruding 
part 277A a seventh contact arrangement 279 compris- 
5 ing an appropriate number of contacts 279A is disposed. 
The contacts 279A is disposed substantially apart from 
the first contact arrangement 21 1 and the second contact 
arrangement 215. 

[0333] FIG. 55 is a schematic view of a spacer 280. 
10 [0334] In the same manner as the tenth embodiment, 
the external form of the spacer 280 is substantially the 
same as the external form of the film-form substrate 277. 
Accordingly, a protruding part 280A corresponding to the 
protruding part 277A is formed on the spacer 280 and a 
through whole 280D corresponding to the contact 279A 
of the seventh contact arrangement 279 disposed on the 
film-form substrate 277, is formed in the protruding part 
280A. 

[0335] FIG. 56 is a schematic view of the film-form 
member 281. 

[0336] In the same manner as the tenth embodiment, 
the external form of the film-form member 281 is sub- 
stantially the same as that of the film-form substrate 277. 
Accordingly, a protruding part 281 A corresponding to the 
protruding part 277A is formed on the film-form member 
281. 

[0337] In the same manner as applies with respect to 
the tenth embodiment, the third contact arrangement 21 9 
comprising the contacts 21 9A and 21 9B and the fourth 
contact arrangement 221 comprising the contacts 221 A 
and 221 B are disposed on the film-form member 281 . 
[0338] Toward the end part of the protruding part 281 A, 
on the surface of the film-form member 281 facing the 
film-form substrate 277, are disposed a fifth contact ar- 
rangement 283 comprising the appropriate number of 
contacts 283A disposed substantially apart from the third 
contact arrangement 21 9 and the fourth contact arrange- 
ment 221, as well as a sixth contact arrangement 285 
comprising the appropriate number of contacts 285A dis- 
posed corresponding to the fifth contact 283A and slightly 
apart from those fifth contacts 283A. 
[0339] The contact 279A comprising the seventh con- 
tact arrangement 279 disposed on the film-form substrate 
277 is arranged opposing the contact pair 286A compris- 
ing the contact 283A of the fifth contact arrangement 283 
and the contact 235A of the sixth contact arrangement 
285, so as to be able to come into contact with that contact 
pair. 

[0340] The contacts 21 9A and 21 9B of the third contact 
arrangement 21 9 become electrically conductive with the 
contact 283A of the fifth contact arrangement 283 via a 
third conductive route 287. 

[0341] In the same manner, the contacts 221 A and 
221 B of the fourth contact arrangement 221 become 
electrically conductive with the contact 285A of the sixth 
contact arrangement 285 via a fourth conduction route 
289. 

[0342] According to the above described configura- 
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tion, the appropriate contacts of the third contact arrange- 
ment 219 become electrically conductive via another 
contact arrangement (the fifth to seventh contact ar- 
rangements 279, 283, 285) with the appropriate contacts 
of the fourth contact arrangement 221 . 5 
[0343] FIG. 57 is a circuit diagram of the above de- 
scribed seating detection switch 201 e. 
[0344] When the seating detection switch 201 e is in- 
stalled in a seat and a person sits down in that seat the 
seating detection switch 201 e bends. Then, the first ter- io 
minal 207 becomes electrically conductive with the sec- 
ond terminal 209 enabling the seating of the person to 
be detected when one contact 21 1 A of the first contact 
arrangement 21 1 and one contact 21 9A of the third con- 
tact arrangement 21 9 come into contact, or the other con- ^5 
tact 21 IB of the first contact arrangement 21 1 and the 
other contact 21 9B of the third contact arrangement 21 9 
come into contact; the contact 283A of the fifth contact 
arrangement 283 and the contact 285A of the sixth con- 
tact arrangement 285 come into contact with the contact 20 
279A of the seventh contact arrangement 279; and one 
contact 21 5A of the second contact arrangement 215 
and one contact 221 A of the fourth contact arrangement 
221 come into contact, or the other contact 21 58 of the 
second contact arrangement 21 5 comes into contact with 25 
the other contact 221 B of the fourth contact arrangement 
221. 

[0345] That is to say, in the case of the seating detec- 
tion switch 201 e, if there is not contact between contact 
pairs at three locations substantially mutually separated 30 
from each other the first terminal 207 does not become 
electrically conductive with the second terminal 209. 
[0346] Accordingly, in the same manner as the seating 
detection switch according to the tenth embodiment, this 
seating detection switch 201 e very effectively enables 35 
prevention of erroneous detections of the seating of a 
person in a seat on which the switch is installed and pre- 
vents the occurrence of such erroneous detections to a 
higher degree. 

[0347] In respect of the seating detection switches ac- "^o 
cording to the tenth to fifteenth embodiments, those parts 
of the switch which curve substantially when a passenger 
sits down in a seat on which the switch is installed may 
be strengthened in the same manner as the seating de- 
tection switch according to the second embodiment. 
[0348] For example, those parts of the switch devices 
according to the tenth to fifteenth embodiments that curve 
substantially may have the spacer and film-form member 
removed and a thin, insulating resistance layer may be 
disposed on one of the surfaces of the film-form substrate 50 
so as to cover a conduction route disposed thereon, 
thereby strengthening those parts that curve substantial- 
ly. 

[0349] The resistance layer can be formed so as to 
enter slightly between the spacer and the film-form sub- 55 
strate. 

[0350] Further, a thin, flexible film-form protective tape 
may be disposed covering the surface of the resistance 



layer. 

[0351 ] Moreover, those parts of the switch devices ac- 
cording to the tenth to fifteenth embodiments that curve 
substantially may have the spacer and film-form sub- 
strate removed, and a thin, insulating resistance layer 
may be disposed over one of the surfaces of the film-form 
member so as to cover a conduction route disposed ther- 
eon, thereby strengthening those parts that curve sub- 
stantially. 

[0352] The resistance layer can be formed so as to 
enter slightly between the spacer and the film-form mem- 
ber. 

[0353] Further a thin, flexible film-form protective tape 
may be disposed covering the surface of the resistance 
layer. 

[0354] Further, those parts of the switch devices relat- 
ed to the tenth to fifteenth embodiments that curve sub- 
stantially may be provided with a double-sided tape that 
is thinner than the spacer 304, instead of the spacer 304. 
[0355] This double-sided tape is formed of a substrate 
comprising for example, nonwoven fabric having flexibil- 
ity, impregnated with an adhesive agent, or alternatively, 
is tape formed simply of an adhesive agent. 
[0356] The seating detection switches according to the 
first to fifth embodiments have the effect of enabling easy 
connection of the terminals of the seating detection 
switch to the connection terminals such as electric wires 
or the like provided by a wiring harness or the like. 
[0357] The seating detection switches according to the 
sixth to ninth embodiments have the effect that even if 
the switch curves substantially due to the seating of a 
passenger in a seat to which the seating detection switch 
is installed, those parts of the switch that curve substan- 
tially do not sustain damage easily. 
[0358] The seating detection switches according to the 
tenth to fifteenth embodiments very effectively prevent 
erroneous detections from occurring. 
[0359] Each of the embodiments of this invention were 
described using an example in which the switch is in- 
stalled on a car seat, however any of the seating detection 
switches of the embodiments of this invention can be 
used on a seat of a vehicle other than a car or on a seat 
other than a vehicle seat, for example an office chair. 
[0360] This entire contents of Japanese Patent Appli- 
cation No. 2003-141513, filed on May 20th, 2003, are 
incorporated by reference herein. 
[0361] While the preferred embodiments of the present 
invention are shown and described herein, it is to be un- 
derstood that the same is not so limited but shall cover 
and include any and all modifications thereof which fall 
within the scope of the invention. 



Claims 

1. A thin film-form seating detection switch capable of 
detecting whether or not a passenger is seated in a 
seat, comprising: 
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a film-form substrate made of insulating materi- 
al; 

a first conductor fixed to one of the surfaces of 
the film-form substrate, including a first terminal 
at one end and a first electrode at the other end; 5 
a second conductor fixed to said one of the sur- 
faces of the film-form substrate including a sec- 
ond terminal at one end and a second electrode 
at the other end, said second conductor being 
insulated from said first conductor; io 
a film-form member disposed on said one of the 
surfaces of the film-form substrate, said 
film-form member being slightly removed from 
the film-form substrate via a spacer and sub- 
stantially parallel to the film-form substrate; and ^5 
a third conductor fixed to the surface of the 
film-form member facing the film-form substrate, 
wherein when a passenger sits down in a seat 
on which the seating detection switch is provid- 
ed, at least one of a part of the film-form sub- 20 
strate and a part of the film-form member bends 
due to the weight of the passenger, and the first 
electrode and the second electrode enter a con- 
dition of mutual conductivity via the third con- 
ductor. 25 

2. The seating detection switch according to claim 1, 
wherein the first terminal and the second terminal 
are disposed in mutual proximity and the film-form 
substrate is formed in continuity between said termi- 30 
nals. 



3. The seating detection switch according to claim 1 or 
claim 2, wherein a part of seating detection switch 
that curves substantially when a passenger sits 35 
down in the seat is reinforced. 

4. The seating detection switch according to claim 3, 
wherein the part that curves substantially is rein- 
forced by removing the spacer and the film-form 
member from the part that curves substantially and 
providing an insulating, thin resistance layer on the 
surface of the film-form substrate on which the first 
and second conductors are disposed so as to cover 
the first conductor and the second conductor. 

5. The seating detection switch according to claim 4, 
wherein the resistance layer enters in slightly be- 
tween the spacer and the film-form substrate. 

50 

6. The seating detection switch according to claim 4 or 

claim 5, wherein the surface of the resistance layer 
is covered with a flexible, thin, film-form protective 
tape. 

55 

7. The seating detection switch according to any of 
claims 1 to 6, wherein a plurality of first electrodes 
are formed toward said other end of the first conduc- 



tor, a plurality of second electrodes corresponding 
to the plurality of first electrodes are formed toward 
said other end of the second conductor, and a plu- 
rality of third conductors are formed on the film-form 
member corresponding to the first electrodes and 
the second electrodes thereby forming an OR circuit. 

8. The seating detection switch according to any of 
claims 1 to 6, wherein a plurality of first electrodes 

are formed toward said other end of the first conduc- 
tor, a plurality of second electrodes corresponding 
to the plurality of first electrodes are formed toward 
said other end of the second conductor, and a plu- 
rality of third conductors are formed on the film-form 
member corresponding to the first electrodes and 
the second electrodes thereby forming an AND cir- 
cuit. 

9. A thin, film-form seating detection switch that is ar- 
ranged at the rear side of the cover of a seat, inter- 
nally providing a plurality of contacts each of which 
is conductive with the respective corresponding ter- 
minal of a plurality of terminals, that can detect 
whether or not a passenger is seated in the seat by 
detecting whether or not the contacts are mutually 
conducting, wherein the terminals are disposed on 
one of the surfaces of the film-form seating detection 
switch. 

10. A thin, film-form seating detection switch capable of 
detecting whether or not a passenger is seated in a 
seat, comprising: 

a film-form substrate made of insulating materi- 
al; 

a first conductor fixed to one of the surfaces of 
the substrate, including a first terminal at one 
end and a first electrode at the other end; 
a film-form member made of insulating material, 
disposed on said one of the surfaces of the sub- 
strate, and slightly removed from the substrate 
via a spacer and substantially parallel to the sub- 
strate; 

a third conductor fixed to the surface of the mem- 
ber facing the substrate, including a fourth elec- 
trode at one end and a third electrode at the 
other end; and 

a second conductor fixed to said one of the sur- 
faces of the substrate, including a second ter- 
minal at one end and a second electrode at the 
other end that is conductive with the third elec- 
trode of the third conductor, said second con- 
ductor being insulated from the first conductor 
and being conductive with the second electrode, 
wherein when a passenger sits down in a seat 
on which the seating detection switch is provid- 
ed, at least one of a part of the substrate and a 
part of the member bends due to the weight of 
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the passenger, and the first electrode and the 
fourth electrode enter a condition of mutual con- 
ductivity. 

11. A seating detection switch comprising a film-form 5 
substrate, a planar spacer, a film-form member, and 
a first terminal and a second terminal, in which the 
film-form substrate and the film-form member are 
disposed parallel and mutually spaced apart, the 
spacer is interposed therebetween, such that when 
a passenger sits down in a seat on which the seating 
detection switch is provided, at least one of a part of 
the film-form substrate and a part of the film-form 
member bends due to the weight of the passenger, 
and the first terminal and the second terminal enter 
a condition of mutual conductivity, 
wherein instead of the spacer, double-sided tape] 
that is thinner than the spacer is provided at the part 
that curves substantially due to the action of a pas- 
senger sitting down. 

12. The seating detection switch according to claim 11, 
comprising: 



13. The seating detection switch according to claim 11, 
comprising: 

a first conductor fixed to one of the surfaces of 
the film-form substrate of insulating material, in- 
cluding a first terminal atone end and a first elec- 
trode at the other end; 

a second conductor fixed to said one of the sur- 
faces of the film-form substrate, including a sec- 
ond terminal at one end and a second electrode 
at the other end, said second conductor being 
insulated from the first conductor; and 
a third conductor fixed to said one of the surfaces 
of the film-form substrate, 
wherein the first terminal and the second termi- 
nal are disposed in mutual proximity, and the 
film-form substrate is formed in continuity, dis- 
posed between these two terminals, when a 
passenger sits down in a seat on which the seat- 



ing detection switch is provided the first elec- 
trode and the second electrode come into mu- 
tual contact via the third conductor, and the first 
terminal and the second terminal enter a condi- 
tion of mutual conductivity. 

14. The seating detection switch according to any of 
claims 11 to 13, wherein the double sided tape is 
formed of a flexible nonwoven fabric, impregnated 
with an adhesive agent, or is formed simply of an 
adhesive agent. 

15. A film-form seating detection switch constructed 
having a film-form spacer interposed, a film-form 
substrate arranged on one surface of the spacer, 
and a film-form member arranged on the other sur- 
face of the spacer, comprising: 

a first terminal provided in the seating detection 
switch; 

a second terminal provided in the seating detec- 
tion switch spaced apart from the first terminal; 
a first contact arrangement including an appro- 
priate number of contacts that are electrically 
conductive with the first terminal disposed on 
the surface of the film-form substrate facing the 
film-form member; 

a second contact arrangement including an ap- 
propriate numberof contacts that are electrically 
conductive with the second terminal disposed 
on the film-form substrate surface facing the 
film-form member substantially apart from the 
first contact arrangement; 
a third contact arrangement including an appro- 
priate number of contacts arranged opposing 
the respective contacts of the first contact ar- 
rangement, disposed on the film-form member 
surface facing the film-form substrate, so as to 
be capable of coming into contact with the re- 
spective contacts; and 

a fourth contact arrangement including an ap- 
propriate number of contacts arranged opposing 
the respective contacts of the second contact 
arrangement, disposed on the film-form mem- 
ber surface facing the film-form substrate, so as 
to be capable of coming into contact with the 
respective contacts, 

wherein the appropriate contacts of the third 
contact arrangement and the appropriate con- 
tacts of the fourth contact arrangement become 
directly, mutually conductive or become mutu- 
ally conductive via another contact arrangement 
provided on the film-form substrate and/or the 
film-form member. 

16. The seating detection switch according to claim 15, 
wherein all of the contacts of the third contact ar- 
rangement and the fourth contact arrangement are 
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a first conductor fixed to one of the surfaces of 25 
the film-form substrate of insulating material, in- 
cluding a first terminal at one end and a first elec- 
trode at the other end; and 
a second conductor fixed to one of the surfaces 
of the film-form member of insulating material, 30 
including a second terminal at one end and a 
second electrode at the other end, 
wherein when a passenger sits down in a seat 
on which the seating detection switch is provided 
the first electrode and the second electrode 35 
come into mutual contact and the first terminal 
and the second terminal enter a condition of mu- 
tual conductivity. 
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mutually, electrically conductive. 

17. The seating detection switch according to claim 15, 
wherein some of the contacts of the third contact 
arrangement and some of the contacts of the fourth 5 
contact arrangement are mutually, electrically con- 
ductive, while the remainder of the contacts of the 
third contact arrangement and the remainder of the 
contacts of the fourth contact arrangement are mu- 
tually, electrically conductive. 

18. The seating detection switch according to claim 15, 
comprising: 

a fifth contact arrangement including an appro- ^5 
priate number of contacts disposed on the 
film-form substrate surface facing the film-form 
member, substantially apart from the first con- 
tact arrangement and the second contact ar- 
rangement; 20 
a sixth contact arrangement including an appro- 
priate number of contacts disposed on the 
film-form substrate surface facing the film-form 
member, substantially apart from the first con- 
tact arrangement, the second contact arrange- 25 
ment and the fifth contact arrangement; 
a seventh contact arrangement including an ap- 
propriate number of contacts disposed on the 
film-form member surface facing the film-form 
substrate, opposing the respective contacts of so 
the fifth contact arrangement, so as to be capa- 
ble of coming into contact with the respective 
contacts; and 

an eighth contact arrangement including an ap- 
propriate number of contacts disposed on the 35 
film-form member surface facing the film-form 
substrate, opposing the respective contacts of 
the sixth contact arrangement, so as to be ca- 
pable of coming into contact with the respective 
contacts, 

wherein all of the contacts of the fifth contact 
arrangement and the sixth contact arrangement 
are mutually, electrically conductive, all of the 
contacts of the third contact arrangement and 
the seventh contact arrangement are mutually, ^5 
electrically conductive, and all of the contacts of 
the fourth contact arrangement and the eighth 
contact arrangement are mutually, electrically 
conductive. 

50 

19. The seating detection switch according to claim 15, 
comprising: 

a fifth contact arrangement including an appro- 
priate number of contacts disposed on the 55 
film-form member surface facing the film-form 
substrate substantially apart from the third con- 
tact arrangement and the fourth contact ar- 



rangement; 

a sixth contact arrangement including an appro- 
priate number of contacts disposed on the 
film-form member surface facing the film-form 
substrate corresponding to but just apart from 
the respective contacts of the fifth contact ar- 
rangement; and 

a seventh contact arrangement having an ap- 
propriate number of contacts disposed on the 
film-form substrate surface facing the film-form 
member opposing respectively, each of an ap- 
propriate number of contact pairs comprised of 
each of the contacts of the fifth contact arrange- 
ment and each of the contacts of the sixth con- 
tact arrangement, so as to be capable of coming 
into contact with each of those contact pairs, 
wherein all of the contacts of the third contact 
arrangement and the fifth contact arrangement 
are mutually, electrically conductive and all of 
the contacts of the fourth contact arrangement 
and the sixth contact arrangement are mutually, 
electrically conductive. 

20. A film-form seating detection switch having a 
film-form spacer interposed, a film-form substrate ar- 
ranged on one surface of the spacer and a film-form 
member arranged on the other surface of the spacer, 
comprising: 

a first terminal provided in the seating detection 
switch; 

a second terminal provided in the seating detec- 
tion switch spaced apart from the first terminal; 
a first contact arrangement including an appro- 
priate number of contacts that electrically con- 
nect to the first terminal, disposed on the 
film-form substrate surface facing the film-form 
member; 

a second contact arrangement including an ap- 
propriate number of contacts that electrically 
connect to the second terminal, disposed on the 
film-form substrate surface facing the film-form 
member, substantially apart from the first con- 
tact arrangement; 

a third contact arrangement including an appro- 
priate number of contacts disposed on the 
film-form substrate surface facing the film-form 
member, corresponding to but just apart from 
the respective contacts of the first contact ar- 
rangement; 

a fourth contact arrangement including an ap- 
propriate number of contacts disposed on the 
film-form substrate surface facing the film-form 
member, corresponding to but just apart from 
the respective contacts of the second contact 
arrangement; 

a fifth contact arrangement including an appro- 
priate number of contacts disposed on the 
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film-form member surface facing the film-form 
substrate, opposing respectively, an appropri- 
ate number of contact pairs comprised of each 
of the contacts of the first contact arrangement 
and each of the contacts of the third contact ar- 5 
rangement, so as to be capable of coming into 
contact with the respective contact pairs; and 
a sixth contact arrangement including an appro- 
priate number of contacts disposed on the 
film-form member surface facing the film-form io 
substrate opposing respectively, an appropriate 
number of contact pairs comprised of each of 
the contacts of the second contact arrangement 
and each of the contacts of the fourth contact 
arrangement, so as to be capable of coming into ^5 
contact with the respective contact pairs, 
wherein the appropriate contacts of the fifth con- 
tact arrangement and the appropriate contacts 
of the sixth contact arrangement are directly, 
electrically conductive or are mutually, electri- 20 
cally conductive via another contact arrange- 
ment provided on the film-form substrate and/or 
the film-form member. 

21. The seating detection switch according to claim 20, 25 
wherein all of the contacts of the third contact ar- 
rangement and the fourth contact arrangement are 
mutually, electrically conductive. 

22. The seating detection switch according to claim 20, so 
wherein some of the contacts of the third contact 
arrangement and some of the contacts of the fourth 
contact arrangement are mutually, electrically con- 
ductive, while the remainder of the contacts compris- 
ing the third contact arrangement and the remainder 35 
of the contacts comprising the fourth contact ar- 
rangement are mutually, electrically conductive. 
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